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COMPOSITIONS AND METHODS FOR THE THE RAP V AND ' 
DIAGNOSIS OF LUNG CANCER j 
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C^OSS REFERENCE TO RELATED APPLICATIONS ! 

This application is related to U.S. Patent Applicsiion Nc, 09/736,457, filed 
Dapmber 13, 2000; U.S. Patent Application No. 09/702,705, filed October 30, 2000; Ui. 
Patent Application No. 09/677,419, filed October 6, 2000; U.S. Patent Application nJ, 
09|671,325, filed September 26, 2000; U.S. Patent Application Nc. 09/658,824, fi]«jd 
Sejrtember 8, 2000; U.S. Patent Application No. 09/651,563, filed August 29, 2000; U S 
Patent Application No. 09/614,124, filed July 11, 2000; U.S. Fatent Application 
Net 09/589,184, filed June 5. 2000; U.S. Patent Application No. 09/560,106. filed April 2%, 
20|0; U.S. Patent Application No. 09/546,259. filed April 10, 2000; U.S Paterit 
Application No. 09/533.077, filed March 22. 2000; U.S. Intent Application 
Nbj 09/519,642, filed March 6. 2000; U.S. Paten, Application No. 09/476.300, filed 
December 30, .999; U.S. Patent Application No. 09/466,867, filed December 17 1999- 
U.3. Patent Application 09/419,356, filed October 15, 1999; U.S. Fatent Application 
No. — 
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TECHNICAL FIELD OF THE INVENTION j 
, The present invention relates generaJJy to therapy and dfc«nosis of cancer 

sue* as lung cancer. The invention is more specifically related to polypeptides, comprising 
at feast a portion of a lung tumor protein, and to polynucleotide* encoding sucH 
polypeptides. Such polypeptides and polynucleotides are useful fa, pharmaceutical 
conditions, vaccines, and other compositions for the diagnosi, and treatment of 
lum^ cancer. 
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I j 

background of the invention I 

I Cancer is a si^cant health problem throughout the world. Although 

advances have been made in detection and therapy of cancer, n> vaccine or othlr 
universally successful method for prevention or treatment is currently available. CurreL 
5 therapies, which are generally based on a combination of chemotherapy or surgery and 
radiation, continue to prove inadequate in many patients. j 

j Lung cancer is the primary cause of cancer death among both men and 

wjmen in the U.S., with an estimated 172,000 new cases being reported in 1994. The fivi- 
yejir survival rate among all lung cancer patients, regardless of the Mage of disease at 
10 diagnosis, is only 13%. This contrasts with a five-year survival rate cl 46% among cases 
detected while the disease is still localized. However, only 16% ot lung cancers aje 
discovered before the disease has spread. j 

j Early detection is difficult since clinical symptoms are cften not seen until 

the disease has reached an advanced stage. Currently, diagnosis is aided by the use of cheit 
1 5 x-rays, analysis of the type of cells contained in sputum and fiberoptic wamination of th'e 
brachial passages. Treatment regimens are determined by the type and stage of the cancer, 
anjl include surgery, radiation therapy and/or chemotherapy. j 

1 j 

j In spite of considerable research into therapies for this and other cancers, 

luijg cancer remains difficult to diagnose and treat effectively. Accordingly, there is a need 
20 in jthe art for improved methods for detecting and treating such canocrs. The present 
indention fulfills these needs and further provides other related advantage s. i 

j : 

SUMMARY OF THE INVENTION 

i ' 

j In one aspect, the present invention provides polynucleotide compositions 

comprising a sequence selected from the group consisting of: j 
I (a) sequences provided in SEQ IDNOs:l-57, 59-323. 341-782, 784-785, 

M, 790. 792, 794, 796. 800-804, 807, 80S, 810-826, 8781664, 1668, 1669. 1676, 1680- 
18<J>5, 1824, 1826-1829, 1865-1868, 1873, 1883 and 1884-1890- I 
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| (b) complements of the sequences provided ih SEQ ID NOrl-57 si 

320, 341-782, 784-785, 788, 790, 792, 794, 796, 800-804, 807, 808, 810-826, 878-1661 
16S8, 1669. 1676, 1680-1805, 1824, 1826-1829, 1865-1868, 1873, 188J: and 1884-1890; \ 



I 



(c) sequences consisting of at least 20 contiguous residues of a sequence 
prided in SEQ ID NOs:l-57, 59-323, 341-782, 7R4-785, 788, 790, 7,2, 794 796 80(i 
8Cf 807, 808, 810-826, 878-1664, ,668, 1669/1676, ,680-1805, ,82., ,826-1829 ',86*. 
1868, 1873, 1883 and 1884-1890; ' ! 

(d) sequences that hybridize to a sequence provided in SEQ ID NOsiL 
59-323, 34,-782, 784-785, 788, 790, 792, 794, 796, 800-804, 807, *08, 810-826, 878- 



57 
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10 16*4, 1668, ,669, ,676, ,680-,805, ,824, ,826-1829, 1865-.868, 187,, 1883 ^d m i 
1 8^0, under moderately stringent conditions; ; 

W sequences having at least 75% identity to a sequence of SEQ il 
N<kl.57, 59-323, 34,-782, 784-785, 788. 790, 79., 794. 796, 800-804, 807 808 8,(i 
82*. 878-1664, ,668, 1669, ,676, .680-1805, ,824, ,826-1829, ,86M868, ,87 3 ',883 
and ,884-1890; ' j 

| (0 sequences having at least 90% identity to a sequence of SEQ ID 

Nqs:l-57, 59-323, 34,-782, 784-785, 788, 790, 792, 794, 796, 800-804. 807, 808 8,ol 
82<j, 878-,664, ,668, ,669. ,676, 1680-,80 5 , ,824, 1826-1829. ,865-,868, l 8 7 3 'l8 8 j 
aiuj 1884-1890; and 

t I 
j (g) degenerate variants of a sequence provided in SEQ ID NOsl-57 5 9 1 

32 , 341-782, 784-785, 788, 790, 792, 794, 796, 800-804, .07, 808, 8,0-826. 878-^ 
16<|8, ,669, .676, 1680-1805, ,824, ,826-1829, 1865-1868, ,873. ,883 £ nd ,884-1890. ! 

I 

I In one preferred embodiment, the polynucleotide compositions of the 

are expressed in at least about 20'/., more preferably in at l wt about 30% J 
moit preferably i„ at least about 50% of lung tumors samples tested, « a level that is J 
Mt about 2-fo.d, preferably at least about 5-fold, and most preferably * ,east about io! 
fold higher than that for normal tissues. j 
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The present invention, in another aspect, provides polyp ;D tide compositions 
comprising an amino acid sequence that is encoded by a polynucleotide sequence described 
abpve. i 

The present invention further provides polypeptide comp ositions comprising 
anjamino acid sequence selected from the group consisting of sequences recited in SEQ ID 
N<bs:324-340, 783, 786, 787, 789, 791, 793, 795, 797-799, 805, 806, 80!', 827, 1667, 1676- 
16j75 f 1677-1679, 1806-1822, 1825, 1830-1833, 1834-1856, 1869-1872 ;<nd 1874. j 
| In certain preferred embodiments, the polypeptides anclor polynucleotides 

ofjthe present invention are immunogenic, i.e., they are capable of eliciting an imniujje 
response, particularly a humoral and/or cellular immune response, «: further described 

herein. \ 

j : 
J The present invention further provides fragment, variants and/or derivatives 

ofjthe disclosed polypeptide and/or polynucleotide sequences, whertin the fragments, 

variants and/or derivatives preferably have a level of irnmuiogenic activity of at least aboiit 

15 50j%, preferably at least about 70% and more preferably at least about !»0% of the level of 
injmunogenic activity of a polypeptide sequence set forth in SEQ ID NOs:324-340. 783, 
7^6, 787, 789, 791, 793, 795, 797-799, 805, 806, 809, 827, 1667, 1670-1675, 1677-1679, 
lijW-1822, 1825, 1830-1833, 1834-1856, 1869-1872 and 1874 or a polypeptide sequence 
enboded by a polynucleotide sequence set forth in SEQ ID NOs:l-57. 59-323, 341-7S2, 

20 78j4-785, 788, 790, 792, 794, 796, 800-804, 807, 808, 810-S26, 878-1382, 1384-1559, 
1*1-1664, 1668, 1669, 1676, 1680-1706, 1708-1732, 1734, 1736-1757, 1759-1765, 1767- 
17570, 1772-1774, 1776-1805, 1824, 1826-1829, 1865-1868, 1873, 188;; and 1884-1890. \ 

j The present invention further provides polynucleotides that encode ja 

polypeptide described above, expression vectors comprising such polynucleotides and host 

25 cells transformed or transected with such expression vectors. 

Within other aspects, the present invention provides pharmaceuuefd 
compositions comprising a polypeptide or polynucleotide as descrbed above and ia 
physiologically acceptable carrier. 
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Wtthin a related aspect of the present invention, the pharmaceutic!,] 
compositions, e.g., vaccine compositions, are provided for prophylactic or therapeutic 
applications. Such compositions generally comprise an immunogenic polypeptide * r 
ixjlynucleotide of the invention and an iramunostimulant, such as an adjuvant. j 
j preSent invention Provides pharmaceutical compositions that 

comprise: (a) an antibody or antigen-binding fragment thereof that specifically binds J. 
polypeptide of the present invention, or a fragment ,h E ,eof; and (|>j a physiologically 
acceptable carrier. 



Within further aspects, the present invention provides pharmaceutical 
10 compositions comprising: (a) an antigen presenting cell that express s a polypeptide is 
described above and (b) a pharmaceutical ly acceptable carrier or extern. Illustrate 
antigen presenting cells include dendritic cells, macrophages, monocyte, fibroblast, md B 
cells. 



j Within related aspects, pharmaceutical compositions are provided that 

15 comprise: (a) an antigen presenting cell that expresses a polypeptide iB described aboJe 
and (b) an imrnunostinmlant. ! 

| The present invention further provides, in other aspects, fusion proteins that 

comprise at least one polypeptide as described above, as well as polynucleotides encoding 
suih fusion proteins, typically fa the form of pharmaceutical compositions. e.g., vaccii 
20 compositions, comprising a physiologically acceptable carrier and/or «, immunostimul.] 
TT| fusions proteins may comprise multiple immunogenic polypeptides or portions/vari J s 
thereof, as described herein, and may further comprise one or more polypeptide segment 
fonfadttatang the expression, purification and/or immunogenic^ of the polypeptide(s). [ 
j Within further aspects, the present invention provides methods far 

25 seating an immune response in a patient, preferably a T cell renonse in a human 
patent, comprising administering a pharmaceutical composition described herein Til 
parent may be afilicted with lung cancer, in which case the methods provide treatment f 0 V 
th^sease, or patient considered at risk for such a disease may be treated prophylacical.y ! 
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Within further aspects, the present invention provides nvjthods for inhibiting 
the development of a cancer in a patient, comprising administering to a patient a 
larmaceutical composition as recited above. The patient may be afflicted with liing 
cancer, in which case the methods provide treatment for the disease, cr patient considered 
at risk for such a disease may be treated prophylactically. j 

; The present invention further provides, within other aspects, methods for 

removing tumor cells from a biological sample, comprising contacting a biological sample 
wjith T cells that specifically react with a polypeptide of the present indention, wherein |he 
sjep of contacting is performed under conditions and for a time sufficient to permit jhe 
removal of cells expressing the protein from the sample. ; 

i Within related aspects, methods are provided for inhibit: ng the development 

oh cancer in a patient, comprising administering to a patient a biological sample treatedjas 
described above. ! 



i 

I Methods are further provided, within other aspects, fo- stimulating and/or 



expanding T cells specific for a polypeptide of the present invention, ccmprising contacting 
ij cells with one or more of: (i) a polypeptide as described above; (ii) a polynucleotide 
encoding such a polypeptide; and/or (iii) an antigen presenting cell that expresses surll a 
polypeptide; under conditions and for a time sufficient to permit the stimulation arX 
expansion of T cells. Isolated T cell populations comprising T cells spared as descrilLd 
above are also provided. ! 

j Within further aspects, the present invention provides methods for inhibililg 

thje development of a cancer in a patient, comprising administering to a patient an effective 
amount of a T cell population as described above. ; 

j The present invention further provides methods for inhibiting the 

envelopment of a cancer in a patient, comprising the steps of: (a) incubating CD4+ andjor 
Cp8+. T cells isolated from a patient with one or more of: (i) a polyi^ptide comprising! at 
Ifst an immunogenic portion of polypeptide disclosed herein; (i ) a polynucleotide 
encoding such a polypeptide; and (iii) an antigen-presenting cell tha expressed such 1 a 
Polypeptide; and (b) administering to the patient nn effective amount of the proliferated 
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Tjcells, and thereby inhibiting the development of a cancer in the patient. Proliferated ceL 
nfey, but need not, be cloned prior to administration to the patient. » 

j Within further aspects, the present invembn pro-ides methods for 

d*enruning the presence or absence of a cancer, preferably a lung m . in a patient 
5 comprising: (a) contacting a biological sample obtained from a patient v.ith a binding agent 
i biHdS t0 a P ol 3T«P^ « recited above; (b) detecting in the s.-unple an amount Lf 
Polypeptide that binds to the binding agent; and (c) comparing the amount of polypeptide 
^predetermined cut-off value, and therefrom determining the prince or absence of a 
cahcer in the patient. Within preferred embodiments, the binding a| cnt is an antibocjy, 
10 mpre preferably a monoclonal antibody. j 
j The present invention also provides, within other aspects, methods fir 

motoring the progression of a cancer in a patient. Such methods ccmprise the steps Jf- 
(a| contacting a biological sam pI e obtained from a patient a, a first point in time wit* a 
btf.dmg agent that binds to a po.ypeptide as recited above; (b) detecting in the sample L 
15 anjoum of polypeptide that binds to the binding agent; (c) repeating st.ps (a) and (b) using 
a b.olojpcal sample obtained from the patient at a subsequent point i„ time; and (*) 
comparing the amount of polypeptide detected in step (c) with the amc^t detected in stjp 
(b]j and therefrom monitoring the progression of the cancer in the patient. j 



The present invention further provides, within other a»ects, methods for 
20 dejermining the presence or absence of a cancer in a patie,t, comprising the steps of (i) 
cojtacung a biological sample obtained from a patient with an oligonucleotide thit 
hyfcndtzes to a po.ynucleotide that encodes a polypeptide of the pr.,ent invention; (b) 
detjecttng in the sample a ,evel of a polynuc.eoride, preferably mRNA, tint hybridizes to ui 
oligonucleotide; and (c) comparing the level of polynucleotide tha: h y bridi2e s to the 
25 ol^onucleotide with a predetermined cut-off value, and therefrom detenrdning the present 
or absence of a cancer in the patient. Within certain embodiments, the E ,nount of mRNA Is 
dented v,a polymerase chain reaction using, for example, a, least one oligonucleotidL 
pmner that hybridiz.es to a polynucleotide encoding . polypeptide as ncited above, or L 
complement of such a polynucleotide. Within other embodiments, the anount of mRNA I 



2I012!.478dl6 



I ; 
djtected using a hybridization technique, employing an oIigonu;leotide probe flit 
hybridizes to a polynucleotide that encodes a polypeptide as raited above, or fa 
complement of such a polynucleotide. ' 
i In related aspects, methods are provided for monitoring the progression o£ a 

5 cahcer in a patient, comprising the steps of: (a) contacting a biologic sample obtained 
from a patient with an oligonucleotide that hybridi.es t0 a polynucleotide that encodesja 
polypeptide of the present invention; (b) detecting m the samph an amount of a 
pojynucleotide that hybrids to the oligonucleotide; (c) repeating steps (a) and (b) usinA 
b.ological sample obtained from the patient at a subsequent point in time; and (4) 
10 comparing the amount of poiynuc.eotide detected in step (c) with the im oun< detected in 
ste£ (b) and therefrom monitoring the progression of the cancer : ,, the p;r ient. ! 

Within further aspects, the present invention provides *ntibodies, such j, 
monoclonal antibodies, that bind to a polypeptide as descr d above, as well as diagnose 
hlf comprising such antibodies. Diagnostic kits comprising one or mere oligonucleo,! L 
1 5 prcjbes or primers as described above are also provided. ] 

J ^ other tsP*™ of Pn»«W invention will become apparent « F on 

refWe to the following detailed description. All references disclosed herein are hercbl 
mcprporated by reference in their entirety as if each was incorporated in.l vidually. [ 

SE' JUENCE IDENTIFIERS f 

20 SEb ID NO: 1 is the determined cDNA sequence for clone #19038, ,lso referred to i 
L8<5P. ; 

SE( 1 ED NO: 2 is the determined cDNA sequence for clone # 1 9036. , 
SE(p ID NO: 3 is the determined cDNA sequence for clone #19034. j 
SE<j> ID NO: 4 is the determined cDNA sequence for clone # 1 9033. ' 
25 SE(j? ID NO: 5 is the determined cDNA sequence for clone # 1 9032. j 
SE<j) ID NO: 6 is the determined cDNA sequence lor clone #19030, also referred to j 
L5S9S. i 
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i 

&Q ID NO: 7 is the determined cDNA sequence for clone *] 9029. 
S£Q ID NO: 8 is the determined cDNA sequence for clone #1 9025. 
sf>Q ID NO: 9 is the determined cDNA sequence for clone #19023. 
SEQ ID NO: 10 is the detennined cDNA sequence for clone #1*929. I 
5 SfeQ ID NO: 1 1 is the determined cDNA sequence for clone #1 9010. ! 
Sf Q ID NO: 12 is the determined cDNA sequence for clone #] 9009 ! 
StQ m NO: 13 is the detennined cDNA sequence for Cones .,900. ,9007, ,90,6 id 

StQ ID NO: 14 is the determined cDNA sequence for clone #1 9004 j 

10 SEQ ID NO: 15 is the determined cDNA sequence f„r Cones #.9002 KlJ , 8965 ! 

StQ ID NO: 16 is the determined cDNA sequence for clone #1 8998. ' 
S J Q m N0: 1 7 is the determined cDNA sequence for clone #, 8997. 
StQ ID NO: 18 is the detennined cDNA sequence for clone #1 8996 

SliQ ID NO: 19.sthedeterminedcDNAsequenccforclone#,8995 1 

SjQIDNO:21 is the determined cDNA sequence for clone #18992. I 
SEjQ ID NO: 22 is the detennined cDNA sequence for clone #1 8991 ' 
S JID NO: 23 is the deterrmned cDNA sequence for clone # 18 990 : 3 ,so referred to i 

20 SEfo ID NO: 24 is the detenrimed cDNA scquence for ^ ^ j 
SEp m NO: 25 is the determined cDNA sequence for Cone #1898., also refened i 

SEj?ID NO: 26 is the determined cDNA sequence for Cone ,18984, ;Jso referred to j 

25 SE<p IDNO: 27 is the determined cDNA sequence for Cone #18983 

SE| IDNO: 28 is the determined cDNA sequence for clones #18976 and 18980 
SE<|> ID NO: 29 is the determined cDNA sequence for Cone #1 8975 
SE<| ID NO: 30 is the detennined cDNA sequence for Cone #1 8974 
SEC) ID NO: 3 1 is the determined cDNA sequence for Cone #1 8973 
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SfeQ ID NO: 32 is the determined cDNA sequence for clone #1 8972. ! 
S^Q ID NO: 33 is the determined cDNA sequence for clone #1897], also referred to Us 
lioiP. 

skq ID NO; 34 is the determined cDNA sequence for clone #1 8970. \ 
stQ ID NO: 35 is the determined cDNA sequence for clone #1 8966. 
S£Q ID NO: 36 is the determined cDNA sequence for clones #18964, [ 3968 and 19039. ; 
S IQ ID NO: 37 is the detennined cDNA sequence for clone #18960. ; 
S IQ ID NO: 38 is the detennined cDNA sequence for clone #1 8959. ; 
SEQ ID NO: 39 is the determined cDNA sequence for clones # 1 8958 and 1 8982. ' 
SEQ ID NO: 40 is the determined cDNA sequence for clones #18956 and 19015. ! 
SEQ ID NO: 41 is the determined cDNA sequence for clone #18^4, also referred jto 
L^48P. j 

SEQ ID NO: 42 is the determined cDNA sequence for clone #18951, 
SEQ ID NO: 43 is the determined cDNA sequence for clone #18950. ! 
SEQ ID NO: 44 is the determined cDNA sequence for clones #18949 and 19024, also 
referred to as L844P. 

SfeQ ID NO: 45 is the determined cDNA sequence for clone #1 8948. 

S IQ ID NO: 46 is the detennined cDNA sequence for clone #18947, also refened to |as 

L&40P. ; 

i 

S.;Q ID NO: 47 is the determined cDNA sequence for clones #18946 18953, 18969 and 
1$027. 

i ; 
SEQ ID NO: 48 is the determined cDNA sequence for clone #1 8942. \ 

S fQ 10 N0: 4 9 is the determined cDNA sequence for clone #1 8940, 1 8962, 1 8963, 1 900^ 
1^008, 19000, and 19031. 

SEQ ED NO: 50 is the determined cDNA sequence for clone #1 8939, 

SfeQ ID NO: 51 is the determined cDNA sequence for clones #18938 and 18952. 

SfQ ID NO: 52 is the deterrriined cDNA sequence for clone #18938. ; 

SfcQ ID NO: 53 is the determined cDNA sequence for clone #1 8937. ' 



io ! 
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SEQ ID NO: 54 is the determined cDNA sequence for clones #1893^ 18935, 18993 aid 

1 °022, also referred to as L548S. \ 

SEQ ID NO: 55 is the determined cDNA sequence for clone #1 8932. j 

Sip ID NO: 56 is the detennined cDNA sequence fur clones #18931 ami 18936. ! 
5 SEQ ID NO: 57 is the determined cDNA sequence for clone #1 8930. 

SfiQ ID NO:58 is the determined cDNA sequence for clone #19014 (this sequence has 
homology to clone L773P, which is also described in co-pendinj U.S. application 

OSj/285,479, filed April 2, 1 999). I 

sAq ID NO: 59 is the determined cDNA sequence for clone #19127. | 

10 S^Q ID NO: 60 is the determined cDNA sequence for clones * 1 9057 arid 1 9064. ! 

S^Q ID NO: 61 is the determined cDNA sequence for clone #19122. ; 

SJjQ ID NO: 62 is the determined cDNA sequence for clones #19120 ai:d 18121. j 

SEQ ID NO: 63 is the determined cDNA sequence for clone #19118. : 



S^Q ID NO: 64 is the detennined cDNA sequence for clone #191 17. \ 
SEjQ ID NO: 65 is the determined cDNA sequence for clone #19116. 
SEQ ID NO: 66 is the determined cDNA sequence for clone #191 14. 
S jQ ID NO: 67 is the determined cDNA sequence for clone #19112, also known as L561 1 
SEQ ID NO: 68 is the determined cDNA sequence for clone #19110. ! 
SBQ ID NO: 69 is the determined cDNA sequence for clone #19107, ilso referred to X 
20 L5D-2S. | 

SEQ ID NO: 70 is the determined cDNA sequence for clone #19106, Uso referred to al 
L547S. 

SEj5 ID NO: 71 is the determined cDNA sequence for clones #19105 an j 191 11. 
SE|5 ID NO: 72 is the determined cDNA sequence for clone #1 9099. j 
25 SEj) ID NO: 73 is the determined cDNA sequence for clones #19095, 19104 and 19125* 
als4 referred to as L549S. ■ 
SEjj ID NO: 74 is the determined cDNA sequence for clone #19094. 
SEjJ ID NO: 75 is the determined cDNA sequence for clones #1 9089 and 1 91 01 . j 
SEQ ID NO: 76 is the determined cDNA sequence for clone #19088. ! 
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s|eq id NO: 77 is the determined cDNA sequence for clones #19087, 19092, 19096 
ihooand 19119. ; 
sfeQ ID NO: 78 is the determined cDNA sequence for clone #1 9086. 
SpQ ID NO: 79 is the determined cDNA sequence for clone #1908 5. also referred Tolas 
5 IJ550S. ' 

s|EQ ID NO: 80 is the determined cDNA sequence for clone #19084. also referred to (as 
clone #19079. ;. 
sj^Q ID NO: 81 is the determined cDNA sequence for clone #1 9082. I 
SfeQ ID NO: 82 is the determined cDNA sequence for clone #1 9080. 
10 SpQ ID NO: 83 is the determined cDNA sequence for clone #1 9077. 

SEQ ID NO: 84 is the determined cDNA sequence for clone #1907<S also referred to jas 



L551S. 
i 



SfeQ ID NO: 85 is the determined cDNA sequence for clone #19074 also referred to |as 
cfene #20102. 

15 S^Q ID NO: 86 is the determined cDNA sequence for clone #1907!( also referred to as 
L660S. 

S^Q ID NO: 87 is the determined cDNA sequence for clones #19072 and 19115. i 
SEQ ID NO: SS is the determined cDNA sequence for clone #19071. 
S$Q ID NO: 89 is the determined cDNA sequence for clone # 3 9070. \ 
20 SEQ ID NO: 90 is the determined cDNA sequence for clone #19069. i 
SEQ ID NO: 91 is the determined cDNA sequence for clone #19068, also referred ! to 
li63S. i 

SfeQ ID NO: 92 is the determined cDNA sequence for clone #1 9066. 
S£Q ED NO: 93 is the determined cDNA sequence for clone #1 9065. 
25 SEQ ID NO: 94 is the determined cDNA sequence for clone #19063. 

S£Q ID NO: 95 is the determined cDNA sequence for clones #1906:. 19081, 19108 and 

isfi09. ' ; 

I ; 

SEQ ID NO: 96 is the determined cDNA sequence for clones #19060, 19067 and 1908^ 
al|o referred to as L548S. ; 

' j 
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S^Q ID NO: 97 is the determined cDNA sequence for clones #19059 az 

S£Q ID NO: 98 is the determined cDNA sequence for clone # 1 9058. 

sfeQ ID NO: 99 is the determined cDNA sequence for clone #19 s 24. 

Sf Q ID NO: 100 is the determiiied cDNA sequence for clone i ; 8929. 

s£q ID NO: 101 is the determined cDNA sequence for clone #18422. 

S$Q ID NO: 102 is the determined cDNA sequence for clone #1 8425 

S$Q ID NO: 1 03 is the determined cDNA sequence for clone #18431. 

S^Q ID NO: 104 is the determined cDNA sequence for clone #1 8433. 

SSQ ID NO: 1 05 is the determined cDNA sequence for clone #1 8444. 

sip ID NO: 106 is the determined cDNA sequence for clone #18449. 

S^Q ID NO: 107 is the determined cDNA sequence for clone #1 845 1 . 

SfiQ ID NO: 1 08 is the determined cDNA sequence for clone #1 8452. 

SflQ ID NO: 109 is the determined cDNA sequence for clone #1 8455. 

S^Q ID NO: 1 10 is the determined cDNA sequence for clone #1 8457. 

S^Q ID NO: 1 1 1 is the determined cDNA sequence for clone #1 8466. 
S^Q ID NO: 1 12 is the determined cDNA sequence for clone # 1 8468. 
S^Q ID NO: 1 13 is the determined cDNA sequence for clone #1 8471 . 
S^Q ID NO: 114 is the determined cDNA sequence for clone #1 8475. 
S^Q ID NO: 1 15 is the determined cDNA sequence for clone #1 8476. 
SEjQ ID NO: 1 16 is the deterrnined cDNA sequence for clone #1 8477. 
SE|Q ID NO: 1 1 7 is the determined cDNA sequence lor clone #2063 1 . 
SEjQ ID NO: 1 18 is the determined cDNA sequence for clone #20634. 
SEjQ ID NO: 1 19 is the determined cDNA sequence for clone #20635. 
SEi} ID NO: 120 is the determined cDNA sequence for clone #20637. 
SEp ID NO: 121 is the determined cDNA sequence for clone #20638. 
SE 3 ID NO: 122 is the determined cDNA sequence for clone #20643. 
SB 2 ID NO: 123 is the determined cDNA sequence for clone #20652. 
SEp ID NO: 124 is the determined cDNA sequence for clone #20653. 
SEQ ID NO: 125 is the determined cDNA sequence for clone #20657. 
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S IQ ID NO: 126 is the determined cDNA sequence for clone #20658. 
S BQ ID NO: 127 is the determined cDNA sequence for clone #20660. 
SEQ ID NO: 128 is the determined cDNA sequence for clone #2066 1 . 
sk(J ID NO: 129 is the determined cDNA sequence for clone #20663. 
S^Q ID NO: 130 is the determined cDNA sequence for clone #20665. 
S^Q ID NO; 13 1 is the determined cDNA sequence for clone #20670. 
SEQ ID NO: 132 is the determined cDNA sequence for clone #20671 . 
SEQ ID NO: 133 is the detennined cDNA sequence for clone #20672. 
siQ ID NO: 134 is the detennined cDNA sequence for clone #20675. 
SEQ ID NO: 135 is the detennined cDNA sequence for clone #20679. 
S^Q ID NO: 1 36 is the detennined cDNA sequence for clone #2068 1 . 
S$Q ID NO: 137 is the determined cDNA sequence for clone #20682. 
SrfQ ID NO: 138 is the determined cDNA sequence for clone #20684. 
S?Q ID NO: 139 is the determined cDNA sequence for clone #20685. 
SrjQ ID NO: 140 is the determined cDNA sequence for clone #20689. 
S^Q ID NO: 141 is the determined cDNA sequence for clone #20699. 
SfiQ ID NO: 142 is the determined cDNA sequence for clone #20701 . 
S^Q ID NO: 143 is the determined cDNA sequence for clone #20702. 

ID NO: 144 is the determined cDNA sequence for clone #20708. 
SEQ ID NO: 145 is the determined cDNA sequence for clone #2071 5. 
SfiQ ID NO: 146 is the determined cDNA sequence for clone #2071 6. 
SEQ ID NO: 147 is the determined cDNA sequence for clone #20719. 
SE|Q ID NO: 148 is the detennined cDNA sequence for clone #19 129. 
SEQ ID NO: 149 is the determined cDNA sequence for clone #39131.1. 
SElQ ID NO: 150 is the detennined cDNA sequence for clone #19132.2. 
SEQ ID NO: 151 is the determined cDNA sequence for clone #19133. 
SE3 ID NO: 152 is the determined cDNA sequence for clone #19134.2. 
SEQ ID NO: 1 53 is the determined cDNA sequence for clone # 1 91 35.2. 
SEQ ID NO: 154 is the determined cDNA sequence for clone #19137. 
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SEQ ID NO: 155 is a first determined cDNA sequence for clone #19138.1. 
S^Q ID NO: 156 is a second determined cDNA sequence for clone #1 S ] 38.2. 
S|Q ID NO: 157 is the determined cDNA sequence for clone #19139. 
SiQ ID NO: 158 is a first determined cDNA sequence for clone #19140.1 . 
5 SljQIDNO: 159isasecoiiddetennmedcDNA$equencefcrclone#I9140.2. 
SljQ ID NO: 160 is the determined cDNA sequence for clone #19141 . 
S?Q ID NO: 161 is the determined cDNA sequence for clone #1 9143. 
SflQ ID NO: 162 is the determined cDNA sequence tor clone #19144. 
S^Q ID NO: 163 is a first determined cDNA sequence for clone #1914*:.1. 
10 S^QIDNO: 164 is a second determined cDNA sequence for clone #19145.2. 
SEjQ ID NO: 165 is the determined cDNA sequence for clone #19146. 
SEp ID NO: 166 is the determined cDNA sequence for clone #19149.1. 
SEp ID NO: 167 is the determined cDNA sequence for clone #19152. 
SEp ID NO: 1 68 is a first determined cDNA sequence for clone #191 53. 1 . 
15 SEjjIDNO: 169 is a second determined cDNA sequence for clone #19i;,3.2. 
SEp ID NO: 170 is the determined cDNA sequence for clone #191 55. 
SEp ID NO: 171 is the determined cDNA sequence for clone #19157. 
SEQ ID NO: 172 is the determined cDNA sequence for clone #19159. 
SEj} ID NO: 173 is the determined cDNA sequence for clone #19160. 
20 SE^IDNO: 174 is a first determined cDNA sequence for clone #19161.1. 
SE<j} ID NO: 1 75 is a second determined cDNA sequence for clone #19151.2. 
SEQ ID NO: 176 is the determined cDNA sequence for clone #19162.1 . 
SE<| ID NO: 177 is the determined cDNA sequence for clone #19166. 
SE<j ID NO: 178 is the determined cDNA sequence for clone #19169. 
25 SE(jIDNO: 179 is the determined cDNA sequence for clone #19171. 
SEQ ID NO: ISO is afirst determined cDNA sequence for clone #19173.:! 
SEdlDNO: 181 isasecond determined cDNA sequence for clone #191 2. 
SEq ID NO: 182 is the determined cDNA sequence for clone #1 91 74.1. 
SEQ! ID NO: 183 is the determined cDNA sequence for clone #1 91 75. 
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S^Q ID NO 
SIQIDNO: 



SEQ ID NO 
SEQ ID NO 
5 SiQlDNO: 

SEQ ID NO: 

i 

SEQ ID NO; 
SEQ ID NO; 
SIQIDNO: 
10 SEQ ID NO: 
SIQIDNO: 
SEQ ID NO: 
SIQIDNO 

seIqidno 

t 

15 SEjQIDNO 
SEQ ID NO: 
SEpIDNO: 
Se\) ID NO: 
SE 3 ID NO: 
20 SEpIDNO 
SEQ ID NO 
SEPIDNO: 
SEQ ID NO: 
SEQ ID NO: 
25 SEQ ID NO: 



SE(j> ID NO: 
SEQ 1 ID NO: 
SE(j ID NO: 
SEQ ID NO: 



1 84 is the determined cDNA sequence for clone #19177. 
: 185 is the determined cDNA sequence for clone #19178. 
: 186 is the determined cDNA sequence for clone #19179.] 
: 187 is the determined cDNA sequence for clone #19179.2. 

1 88 is the determined cDNA sequence for clone #19180. 

1 89 is a first determined cDNA sequence for clone #19182.1. 

190 is a second determined cDNA sequence for clone #1 91 82.2. 

191 is the determined cDNA sequence for clone #1 91 83.1 . 

1 92 is the determined cDNA sequence for clone #19185.1. 

193 is the determined cDNA sequence for clone #".>' i 87. 
: 194 is the determined cDNA sequence lor clone .-19188. 
: 1 95 is the determined cDNA sequence lor cloi, . #19190. 
: 196 is the determined cDNA sequence f or clone #19191 . 

197 is the determined cDNA sequence for clone #19192. 

1 98 is the determined cDNA sequence for clone # 1 9 1 93 

199 is a first determined cDNA sequence for clone #191 94. 1 . 

200 is a second determined cDNA sequence for clone #191 !'4.2. 
:201 is the determined cDNA sequence for clone #19197. 
: 202 is a first determined cDNA sequence for clone #19200 ? . 

203 is a second determined cDNA sequence for clone #1 9200.2. 

204 is the determined cDNA sequence for clone #19202. 

205 is a first determined cDNA sequence for clone #] 9204. 1 . 

206 is a second determined cDN A sequence for clone #19204.2. 
: 207 is the determined cDNA sequence for clone #19205. 
: 208 is a first determined cDNA sequence for clone #1 9206. 1 . 

209 is a second determined cDNA sequence for clone #19205.2. 

210 is the determined cDNA sequence for clone #19207. 

21 1 is the determined cDNA sequence for clone #19208. 

212 is a first determined cDNA sequence for clone #1921 1.1 
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S^Q ID NO: 213 is asecond determined cDNA sequence for clone m<*l 1.2. 
S£Q ID NO: 214 is a first determined cDNA sequence for clor, ,"1921 4.1 . 
SEQ ID NO: 215 is asecond determined cDNA sequence for ,:|.-ne #IS?14.2. 
SEQ ID NO: 216 is the determined cDNA sequence for clone #19215. 
5 SEQ ID NO: 2 1 7 is a firs, determined cDNA sequence for done #19217. 2. 
S|Q ID NO: 218 is a second determined cDNA sequence fur clone #192 1 7 2 
Sf Q ID NO: 219 is a first determined cDNA sequence for clone #1 921 :il . 
SI£Q ID NO: 220 is a second determined cDNA sequence for clone #19218.2. 
SlfQ ID NO: 221 is a first determined cDNA sequence for clone #1 9220 1 
10 S^Q ID NO: 222 is a second determined cDNA sequence for clone *] 9220.2. 
SBQ ID NO: 223 is the determined cDNA sequence for clone #22015. 
SljQ ID NO: 224 is the determined cDNA sequence lor clone #22017. 
SljQ ID NO: 225 is the determined cDNA sequence tor clone #2201 9. 
SljQ ID NO: 226 is the determined cDNA sequence f P r clone #22020 
15 SEQ ID NO: 227 is the determined cDNA sequence for clone 422023. 
SEjQ ID NO: 22S is the determined cDNA sequence for clone #22026. 
S Eft ID NO: 229 is the determined cDNA sequence for clone #22027. 
SE£ ID NO: 230 is the determined cDNA sequence for clone #22028. 
SE[3 ID NO: 23 1 is the determined cDNA sequence for clone #2203 2 
20 SEQ ID NO: 232 is the determined cDNA sequence for clone #22037. 
SEQ ID NO: 233 is the determined cDNA sequence for clone #22045. 
SE|J ID NO: 234 is the determined cDNA sequence for clone #22048. 
SEQ ID NO: 235 is the determined cDNA sequence for clone #22050. 
SEQ ID NO: 236 is the determined cDNA sequence for clone #22052 
25 SE9 ID NO: 237 is the determined cDNA sequence for clone #2205^ 
SE<j} ID NO: 238 is the determined cDNA sequence for clone #22057 
SE9 ID NO: 239 is the determined cDNA sequence for clone #22066. 
SE| ID NO: 240 is the determined cDNA sequence for clone #22077. 
SE( f 10 N0: 241 is determined cDNA sequence for clone #22085. 
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Sj:Q ID NO: 242 is the determined cDNA sequence for clone #22 1 05. 
SEQ ID NO: 243 is the determined cDNA sequence for clone #22 1 OS. 
Sj-Q ID NO: 244 is the determined cDNA sequence for clone #22 1 09. 
SEQ ID NO: 245 is the determined cDNA sequence for clone #24842. 
5 SEQ ID NO: 246 is the determined cDNA sequence for clone #24843. 
S£Q ID NO: 247 is the determined cDNA sequence for clone #24845. 
S|Q ID NO: 248 is the determined cDNA sequence For clone #2485 1 . 
S$Q ID NO: 249 is the determined cDNA sequence for clone #24852. 
SSQ ID NO: 250 is the determined cDNA sequence for done #24853 
10 SljQ ID NO: 251 is the determined cDNA sequence for clone #24854. 
SfiQ ID NO: 252 is the determined cDNA sequence for clone #24855. 
SflQ ID NO: 253 is the determined cDNA sequence for clone #24860. 
SljQ ID NO: 254 is the determined cDNA sequence for clone #24864. 
SljQ ID NO: 255 is the determined cDNA sequence for clone #24866. 
15 SEjQ ID NO: 256 is the determined cDNA sequence for clone #24867. 
SEjQ ID NO: 257 is the determined cDNA sequence for clone #24868. 
SEjQ ID NO: 258 is the determined cDNA sequence for clone #24869. 
SEjQ ID NO: 259 is the determined cDNA sequence for clone #24870. 
SEfe ID NO: 260 is the determined cDNA sequence for clone #24872 
20 S E p ID NO: 261 is the determined cDNA sequence for clone #24873. 
SEQ ID NO: 262 is the determined cDNA sequence for clone #24875. 
SEft ID NO: 263 is the determined cDNA sequence f„ r done #24882. 
SEjJ ID NO: 264 is the determined cDNA sequence for clone #24885 
SEQ ID NO: 265 is the determined cDNA sequence for clone #24886 
25 SEQ ID NO: 266 is the determined cDNA sequence for clone #24887 
SEQ ID NO: 267 is the determined cDNA sequence for done #24888 
SEQ ID NO: 268 is the determined cDNA sequence for clone #24890 
SE^ ID NO: 269 is the determined cDNA sequence for clone #24896 
SE(J ID NO: 270 is the determined cDNA sequence for clone #24897 
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si Q ID NO: 271 is the determined cDNa sequence for clone 424899 
SfQ ID NO: 272 is the determined cDNA sequence for clone #24901 
SfQ ID NO: 273 is the determined cDNA sequence for clone #24902 
S$Q ID NO: 274 is the determined cDNA sequence for clone #24906 
5 S^Q ID NO: 275 is the determined cDNA sequence for done #24912 
SljQ ID NO: 276 is the determined cDNA sequence for clone #24913 
HjQ ID NO: 277 is Ore determined cDNA sequence for clone #24920 
Sq Q ID NO: 278 is the determined cDNA sequence for clone #24927 
SBQ ID NO: 279 is the determined cDNA sequence for clone #24930 
10 SEjQ ID NO: 280 is the determined cDNA sequence for clone #26938 
SEp ID NO: 28 1 b the determined cDNA sequence for clone #26939 
SE& ID NO: 282 is the determined cDNA sequence for clone #26943 
SEfc ID NO: 283 is the determined cDNA sequence for Cone #26948 
SE P m N ° : 284 is the de "™ned cDNA sequence for clone #2695 1 
15 SE^ ID NO: 285 is the determined cDNA sequence for Cone #26955 
SEfc ID NO: 286 ,s the determined cDNA sequence for Cone #26956 
SE9 ID NO: 287 is the determined cDNA sequence for clone #26959 
SE$ ID NO: 288 is thc detcmiined cDNA sequence ^ ^ ^ 

SE<j> ID NO: 289 is the determined cDNA sequent for done #26962 
20 SE(j> ID NO: 290 is the determined cDNA sequence for clone #26964 ' 
SEC? ID NO: 291 is the determined cDNA sequence for Cone #26966 
SEq ID NO: 292 is the determined cDNA sequence for Cone #26968 
SEC} ID NO: 293 is the determined cDNA sequence for clone #26972 
SEq ID NO: 294 is the determined cDNA sequence for clone #26973 
25 SEQ ID NO: 295 is the determined cDNA sequence for clone #26974 
SEqi ID NO: 296 is the determined cDNA sequence for clone #26976 
SEq ID NO: 297 is the determined cDNA sequence for done #26977 
SE^ID NO: 298 is the determined cDNA sequence for clone #26979 
SEQjlD NO: 299 is the determined cDNA sequent for clo„e«6980 
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SfeQ ID NO: 300 is the determined cDNA sequence for clone #26981 . 
SEQ ID NO: 301 is the determined cDNA sequence for clone #26984 
SEQ ID NO: 302 is the determined cDNA sequence for clone #26985 
SEQ ID NO: 303 is the determined cDNA sequence for clone #26986 
^ SEQ ID NO: 304 is the determined cDNA sequence for Cone #26993 
S$Q ID NO: 305 is the determined cDNA sequence for clone #26994 
i 10 N ° : 306 is * c de, ™d cDNA sequence for clone #26995 
S$Q ID NO: 307 is the determined cDNA sequence for clone #27003 
Sf Q ID NO: 308 is the determined cDNA sequence for clone #27005 
10 SEQ ID NO: 309 is the determined cDNA sequence for Cone #2701 0 
SBQ ID NO: 310 is Ac determined cDNA sequence for clone #2701 1 
SjQ ID NO: 31 1 is the determined cDNA sequence for clone #27013 
SljQ ID NO: 312 is the determined cDNA sequence for clone #27016 
S^Q ID NO: 313 is the determined cDNA sequence for clone #2701 7 
SEpiD NO: 314 is the determined cDNA sequence for clone #2701 9 
SEjQ ID NO: 31 5 is the determined cDNA sequence for clone #27028 
SEb ID NO: 3 1 6 is the full-length cDNA sequence for clone #1 9060 
SEf> ID NO: 317 is the full-length cDNA sequence for clone #1 8964 
SEjj ID NO: 3 1 8 is the full-length cDNA sequence for clone #1 8929 
20 SEj3 ID NO: 319 is the ful.-length cDNA sequence for Cone #,899, 
SEQ ID NO: 320 is the M-.ength cDNA sequence for clone #,8996 
SEQ ID NO: 32, is the rul.-length cDNA sequence for Cone #, 8966 
SEQ ID NO: 322 is the fUJ-length cDNA sequence for Cone #1 895 1 

25 u|sT ^ " ^ fU,Wength CDNA S — - *~ Wo Wn 

SE(j ID NO: 324 is the amino acid sequence for Cone #1 9060. 
SE(J ID NO: 325 is the amino acid sequence for clone #1 9063. 
SE(j ID NO: 326 is the amino acid sequence for clone #19077. 
S j 10 N0: 327 is acid sequence for Cone «1 91 1 0. 
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SEQ ID NO: 328 is the amino acid sequence for clone #19122. 
SEQ ID NO: 329 is the amino acid sequence for clone #1 91 1 g. 
SEQ ID NO: 330 is the amino acid sequence for clone #19080. 
SfeQ ID NO: 331 is the amino acid sequence for clone #191 27. 
5 StQ ID NO: 332 is the amino acid sequence for clone #1 y !1 7 

SEQ ID NO: 333 is the amino acid sequence for clone #19095, also ref !T ed to L549S 
SEQ ID NO: 334 is the amino acid sequence for clone #18964. 
S^Q ID NO: 335 is the amino acid sequence for clone #1 8929. 
SEQ ID NO: 336 is the amino acid sequence for clone #1 8991 . 
10 S4Q ID NO: 337 is the amino acid sequence for clone #1 8996. 
SflQ ID NO: 338 is the amino acid sequence for clone # 1 8966. 
SljQ ID NO: 339 is the amino acid sequence for clone #1 8951 . 
SB^Q ID NO: 340 is the ammo acid sequence for clone #18973. 
SBO ID NO: 341 is the detennined cDNA sequence for clone 26461 . 
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© NO: 342 is the determined cDNA sequence for clone 26462 

SEjQ ID NO: 343 is the determined cDNA sequence for clone 26463 

SEp ID NO: 344 is the determined cDNA sequence for Cone 26464 

SED ID NO. 345 is the determined cDNA sequence for clone 26465 

SEb ID NO: 346 is the determined cDNA sequence for clone 26466 

20 SE& ID NO: 347 is the determined cDNA sequence for clone 26467 

SEQ ID NO: 348 is the determined cDNA sequence for clone 26468 

SEQ ID NO: 349 is the determined cDNA sequence for clone 26469 
SE9 ID N0: 350 is Ac detemined ^ ^ ^ ^ 

SE f 10 N ° : 351 U * C dete ^d cDNA sequent for clone 2647, 
25 SE| ID NO: 352 is the determined cDNA sequence for clone 26472 
SE| ID NO: 353 is the detennined cDNA sequence for clone 26474 
SE| ID NO: 354 is the determined cDNA sequence for Cone 26475 
SE<* ID NO: 355 is the determined cDNA sequence for Cone 26476 
SEQ- ID NO: 356 is the detained cDNA sequence for clone 26477 
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SEQ ID NO: 357 is the determined cDNA sequence for clone 26478. 

Sf Q ID NO: 358 is the determined cDNA sequence for clone 26479. 

SEQ ID NO: 359 is the determined cDNA sequence for clone 26480. 

S|Q ID NO: 360 is the determined cDNA sequence for clone 264S 1 . 
> S^Q ID NO: 361 is the determined cDNA sequence for clone 26482 

S^Q ID NO: 362 is the determined cDNA sequence for clone 26483. 

SljQ ID NO: 363 is the determined cDNA sequence for clone 26484. 

St.Q ID NO: 364 is the determined cDNA sequence for clone 26485. 

SljQ ID NO: 365 is the determined cDNA sequence for clone 26486. 

SljQ ID NO: 366 is the determined cDNA sequence for clone 26487. 

SBQ ID NO: 367 is the determined cDNA sequence for clone 26488. 

SljQ ID NO: 368 is the determined cDNA sequence for clone 26489. 

S jQ ID NO: 369 is the determined cDNA sequence for clone 26490. 
SEjQ ID NO: 370 is the determined cDNA sequence for clone 26491 . 
SEp ID NO: 371 is the determined cDNA sequence lor clone 26492. 
SER ID NO: 372 is the determined cDNA sequence for clone 26493. 
SEp ID NO: 373 is the determined cDNA sequence for clone 26494. 
SEP ID NO: 374 is the determined cDNA sequence for clone 26495. 
SE3 ID NO: 375 is the determined cDNA sequence for clone 26496. 
SB)} ID NO: 376 is the determined cDNA sequence for clone 26497. 
SEP ID NO: 377 is the determined cDNA sequence for clone 26498. 
SEj} ID NO: 378 is the determined cDNA sequence for clone 26499. 
SE^ ID NO. 379 is the determined cDNA sequence for clone 26500. 
SE<p ID NO: 380 is the determined cDNA sequence for clone 26501 . 
SEQ ID NO: 381 is the determined cDNA sequence for clone 26502. 
SE<j> ID NO: 382 is the determined cDNA sequence for clone 26503. 
SE(j} ID NO: 383 is the determined cDNA sequence for clone 26504 
SE<* ID NO: 384 is the determined cDNA sequence for clone 26505 
SE(j ID NO: 385 is the determined cDNA sequence for clone 26506 
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s£q ID NO: 386 is the determined cDNA sequence for clone 26507. 
SEQ ID NO: 387 is the determined cDNA sequence for clone 26508. 
SfiQ ID NO: 388 is the determined cDNA sequence for clone 26509. 
S|Q ID NO: 389 is the determined cDNA sequence for clone 2651 1 . 
5 S$Q ID NO: 390 is the determined cDNA sequence for clone 265 1 3. 
S5Q ID NO: 391 is the determined cDNA sequence for clone 26514. 
SljQ ID NO: 392 is the determined cDN A sequence for clone 265 1 5. 
SBQ ID NO: 393 is the determined cDNA sequence for clone 265 1 6. 
S5Q ID NO: 394 is the determined cDNA sequence for clone 265 1 7. 
10 SEp ID NO: 395 is the determined cDNA sequence for clone 2651 8. 
SflQ ID NO: 396 is the determined cDNA sequence for clone 265 1 9. 
SEjQ ID NO: 397 is the determined cDNA sequence for clone 26520. 
SE$ ID NO: 398 is the determined cDNA sequence lor clone 2652 1 . 
SEp ID NO: 399 is the determined cDNA sequence for clone 26522. 
15 SE>3 ID NO: 400 is the determined cDNA sequence for clone 2652.1 
SEp ID NO: 401 is the determined cDNA sequence for clone 265k I. 
SEQ ID NO: 402 is the determined cDNA sequence for clone 26526. 
SEj} ID NO: 403 is the determined cDNA sequence for clone 26527. 
SEj} ID NO: 404 is the determined cDNA sequence for clone 26528. 
20 SEp ID NO: 405 is the determined cDNA sequence for clone 26529. 
SEQ ID NO: 406 is the determined cDNA sequence for clone 26530. 
SEjj ID NO: 407 is the determined cDNA sequence for clone 26532. 
SEQ ID NO: 408 is the determined cDNA sequence for clone 26533. 
SEQ ID NO: 409 is the determined cDNA sequence for clone 26534. 
25 SEQ ID NO: 410 is the determined cDNA sequence for clone 26535. 
SEQ ID NO: 41 1 is the determined cDNA sequence for clone 26536. 
SE<j ID NO: 412 is the determined cDNA sequence for clone 2653 7. 
SEC f 10 N0: 413 is determined cDNA sequence for clone 2653S. 
SEQ ID NO: 414 is the determined cDNA sequence for clone 26540. 
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S^Q ID NO: 415 is the determined cDNA sequence for clone 26541. 
SEQ ID NO: 416 is the determined cDNA sequence for clone 26542. 
S£Q ID NO: 417 is the determined cDNA sequence for clone 26543. 
SEQ ID NO: 418 is the determined cDNA sequence for clone 26544. 
5 SEQ ID NO: 419 is the determined cDNA sequence for clone 26546. 
SEQ ID NO: 420 is the determined cDNA sequence for clone 26547. 
S|Q ID NO: 421 is the determined cDNA sequence for clone 26548. 
S^Q ID NO: 422 is the determined cDNA sequence for clone 26549. 
SEQ ID NO: 423 is the determined cDNA sequence for clone 26550. 
10 SEQ ID NO: 424 is the determined cDNA sequence for clone 2655 1 . 
S^Q ID NO: 425 is the determined cDNA sequence for cln, :e 26552. 
S^Q ID NO: 426 is the determined cDNA sequence for clone 26553. 
SljQ ID NO: 427 is the determined cDNA sequence for clone 26554. 
SBJq ID NO: 428 is the determined cDNA sequence lor clone 26556. 
15 SfiQ ID NO: 429 is the determined cDNA sequence for clone 26557. 
S^Q ID NO: 430 is the determined cDNA sequence lor clone 2763 1 . 
SEp ID NO: 431 is the determined cDNA sequence lor clone 27632. 
SEQ ID NO: 432 is the determined cDNA sequence for clone 27633. 
SElQ ID NO: 433 is the determined cDNA sequence for clone 27635. 
20 SEQ ID NO: 434 is the determined cDNA sequence for clone 27636. 
SEj} ID NO: 435 is the detennined cDNA sequence for clone 27637. 
SEt3 ID NO: 436 is the determined cDNA sequence for clone 27638. 
SEp ID NO: 437 is the determined cDNA sequence for clone 27639. 
SEj} ID NO: 438 is the determined cDNA sequence for clone 27640. 
25 SEQ ID NO: 439 is the determined cDNA sequence for clone 2764 1 . 
SEp ID NO: 440 is the determined cDNA sequence for clone 27642. 
SEj? ID NO: 441 is the detennined cDNA sequence for clone 27644. 
SE<p ID NO: 442 is the detennined cDNA sequence for clone 27646. 
SE<j> ID NO: 443 is the detennined cDNA sequence for clone 27647. 
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S:Q ID NO: 444 is the determined cDNA sequence for clone 27649. 

SEQ ID NO: 445 is the determined cDNA sequence for clone 2 7650. 

SEQ ID NO: 446 is the determined cDNA sequence for clo.ee 2765 1 . 

SEQ ID NO: 447 is the determined cDNA sequence for clc ,e 27652. 
> SEQ ID NO: 448 is the determined cDNA sequence for clone 27654. 

SfQ ID NO: 449 is the determined cDNA sequence for clone 27655. 

S^Q ID NO: 450 is the determined cDNA sequence for clone 27657. 

SEQ ID NO: 451 is the determined cDNA sequence for clone 27659. 

SEQ ID NO: 452 is the determined cDNA sequence tor clone 27665. 

SljQ ID NO: 453 is the determined cDNA sequence for clone 27666. 

SEQ ID NO: 454 is the determined cDNA sequence for clone 27668. 

SEjQ ID NO: 455 is the determined cDNA sequence for clone 27670. 

S^Q ID NO: 456 is the determined cDNA sequence lor clone 27671 . 

SEQ ID NO: 457 is the determined cDNA sequence for clone 27672. 

SEjQ ID NO: 458 is the determined cDNA sequence for clone 27674. 
SEj? ID NO: 459 is the determined cDNA sequence for clone 27677. 
SEj5 ID NO: 460 is the determined cDNA sequence for clone 27681 . 
SEp ID NO: 461 is the determined cDNA sequence for clone 27682. 
SEQ ID NO: 462 is the determined cDNA sequence for clone 27683. 
SEj} ID NO: 463 is the determined cDNA sequence f<,r clone 27686. 
SEjj ID NO: 464 is the determined cDNA sequence for clone 27688. 
SEQ ID NO: 465 is the determined cDNA sequence for clone 27689. 
SE& ID NO: 466 is the determined cDNA sequence for clone 27690. 
SEQ ID NO: 467 is the" determined cDNA sequence for clone 27693. 
SE<jj ID NO: 468 is the determined cDNA sequence for clone 27699. 
SEQ ID NO: 469 is the deterrnined cDNA sequence for clone 27700. 
SEQ ID NO: 470 is the determined cDNA sequence for clone 27702. 
SE(£ ID NO: 471 is the determined cDNA sequence for clone 27705. 
SE(J ID NO: 472 is the determined cDNA sequence for clone 277Q6. 
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SEQ ID NO: 473 is the determined cDNA sequence for clone 27707. 
SEQ ID NO: 474 is the determined cDNA sequence for clone 27708. 
SEQ ID NO: 475 is the determined cDNA sequence for clone 27709. 
S|Q ID NO: 476 is the determined cDNA sequence for clone 2771 0. 
5 S|Q ID NO: 477 is the determined cDNA sequence for clone 27711. 
S^Q ID NO: 478 is the determined cDNA sequence for clone 2771 2. 
S^Q ID NO: 479 is the determined cDNA sequence for clone 27713. 
SHQ ID NO: 480 is the determined cDNA sequence for clone 2771 4. 
SrjQ ID NO: 481 is the determined cDNA sequence for clone 27715. 
10 SEQ ID NO: 482 is the determined cDNA sequence lor clone 2771 6. 
SEjQ ID NO: 4S3 is the determined cDNA sequence lor clone 2771 7. 
sdQ ID NO: 484 is the determined cDNA sequence lor clone 27718. 
SEQ ID NO: 485 is the determined cDNA sequence for clone 27719. 
SEp ID NO: 486 is the determined cDNA sequence for clone 27720. 
15 SEQ ID NO: 487 i s the determined cDNA sequence for clone 27722. 
SEjQ ID NO. 488 is the determined cDNA sequence for clone 27723. 
SEp ID NO: 489 is the determined cDNA sequence for clone 27724. 
SEj? ID NO: 490 is the determined cDNA sequence for clone 27726. 
SEb ID NO: 491 is the determined cDNA sequence for clone 25015. 
20 SEjj ID NO: 492 is the determined cDNA sequence for clone 2501 6. 
SEO ID NO: 493 is the determined cDNA sequence for clone 2501 7. 
SE f 10 N0: 494 is the determined cDNA sequence for clone 25018 
SEQ ID NO: 495 is the determined cDNA sequence for clone 2i030. 
SE<) ID NO: 496 is the determined cDNA sequence for clone 25033. 
25 SEQ ID NO: 497 is the determined cDNA sequence for clone 25034. 
SE(jj ID NO: 498 is the determined cDNA sequence for clone 25035. 
SEQ ID NO: 499 is the determined cDNA sequence for clone 25036. 
SE<£ ID NO: 500 is the determined cDNA sequence for clone 25037. 
SEQ ID NO: 501 is the determined cDNA sequence for clone 25038. 
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Sj:Q ID NO: 502 is the determined cDNA sequence for clone 25039. 
S£Q ID NO: 503 is the determined cDNA sequence for clone 25040. 
SjiQ ID NO: 504 is the determined cDNA sequence for clone 25042. 
S|Q ID NO: 505 is the determined cDNA sequence for clone 25043. 
5 StQ ID NO: 506 is the determined cDNA sequence for clone 25044. 
S|Q ID NO: 507 is the determined cDNA sequence for clone 25045. 
S?Q ID NO: 508 is the determined cDNA sequence for clone 25047. 
S^Q ID NO: 509 is the determined cDNA sequence for clone 25048. 
SEQ ID NO: 510 is the determined cDNA sequence for clone 25049. 
10 S4Q ID NO: 51 1 is the determined cDNA sequence for clone 251 85. 
SAQ ID NO: 512 is the determined cDNA sequence for clone 25 1 86. 
S^Q ID NO: 513 is the determined cDNA sequence for clone 25187. 
SEjQ ID NO: 514 is the determined cDNA sequence for clone 251 88. 
SEjQ ID NO: 515 is the determined cDNA sequence for clone 251 89. 
15 SEQ ID NO: 516 is the determined cDNA sequence for clone 251 90. 
SEjQ ID NO: 517 is the determined cDNA sequence for clone 25193. 
SEjQ ID NO: 5 1 8 is the determined cDNA sequence for clone 25 1 94. 
SEQ ID NO: 519 is the determined cDNA sequence for clou: 25196. 
SEQ ID NO: 520 is the determined cDNA sequence for clone 25198. 
20 SEQ ID NO: 521 is the determined cDNA sequence for clone 25 1 99. 
SEQ ID NO: 522 is the determined cDNA sequence for clone 25200. 
SEQ ID NO: 523 is the determined cDNA sequence for clone 25202. 
SEj} ID NO: 524 is the determined cDNA sequence for clone 25364. 
SEjj ID NO: 525 is the determined cDNA sequence for clone 25366. 
25 SEQ ID NO: 526 is the determined cDNA sequence for clone 25367. 
SEj* ID NO: 527 is the determined cDNA sequence for clone 25368. 
SEQ ID NO: 528 is the determined cDNA sequence for clone 25369. 
SE<|> ID NO: 529 is the determined cDNA sequence for clone 25370. 
SE<j> ID NO: 530 is the determined cDNA sequence for clone 25371. 
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sfcQ ID NO: 531 is the determined cDNA sequence for clone 25372. 

; Q m N0: 532 is determined cDNA sequence for clone 25373. 
SEQ ID NO: 533 is the determined cDNA sequence for clone 25374. 
S|Q ID NO: 534 is the determined cDNA sequence for clone 25376. 
5 S£Q ID NO: 535 is the determined cDNA sequence for clone 25377. 
S|Q ID NO: 536 is the determined cDNA sequence for clone 25378. 
SEQ ID NO: 537 is the determined cDNA sequence for clone 25379. 
sjQ ID NO: 538 is the determined cDNA sequence for clone 25, 80. 
SfQ ID NO: 539 is the determined cDNA sequence for clone 15381. 
10 SEQ ID NO: 540 is the determined cDNA sequence for clor ■= -5382. 
SBQ ID NO: 541 is the determined cDNA sequence for clone 25383. 
SfiQ ID NO: 542 is the determined cDNA sequence for clone 25385. 
SljQ ID NO: 543 is the determined cDNA sequence for clone 25386. 
SEjQ ID NO: 544 is the determined cDNA sequence for clone 25387. 
15 S^Q ID NO: 545 is the determined cDNA sequence for clone 26013. 
SljQ ID NO: 546 is the determined cDNA sequence for clone 26014. 
SER ID NO: 547 is the determined cDNA sequence for clone 2601 6. 
SEp ID NO: 548 is the determined cDNA sequence for clone 26017. 
SEj3 ID NO: 549 is the determined cDNA sequence for clone 2601 8. 
20 SEp ID NO: 550 is the determined cDNA sequence for clone 2601 9. 
SEQ ID NO: 551 is the determined cDNA sequence for clone 26020. 
SEj} ID NO: 552 is the determined cDNA sequence for clone 26021. 
SEp ID NO: 553 is the determined cDNA sequence for clone 26022. 
SEb ID NO: 554 is the determined cDNA sequence for clone 26027. 
25 SEp ID NO: 555 is the determined cDNA sequence for clone 26 1 97. 
SE<j> ID NO: 556 is the deteimined cDNA sequence for clone 261 99. 
SE(j} ID NO: 557 is the determined cDNA sequence for clone 26201 . 
SE<j> ID NO: 558 is the determined cDNA sequence for clone 26202. 
SEQ ID NO: 559 is the determined cDNA sequence for clone 26203. 
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Sb<3 ID NO: 560 is the determined cDNA sequence for clone 26204. 
SEQ ID NO: 561 is the determined cDNA sequence for clon» 26205. 
Sp3 ID NO: 562 is the determined cDNA sequence for clone 26206. 
SEQ ID NO: 563 is the determined cDNA sequence for r one 26208. 
5 SEQ ID NO: 564 is the determined cDNA sequence for clone 262 1 1 . 
SfeQ ID NO: 565 is the determined cDNA sequence for clone 26212. 
SEQ ID NO: 566 is the determined cDNA sequence for clone 26213. 
S$Q ID NO: 567 is the determined cDNA sequence for clone 26214. 
siQ ID NO: 568 is the determined cDNA sequence for clone 2621 5 
10 SEQ ID NO: 569 is the determined cDNA sequence for clone 26216. 
Sip ID NO: 570 is the determined cDNA sequence for clone 2621 7. 
SEQ ID NO: 571 is the determined cDNA sequence for clone 262 1 8. 
SfiQ ID NO: 572 is the determined cDNA sequence for clone 26219. 
S4Q ID NO: 573 is the determined cDNA sequence for clone 26220. 
15 SljQ ID NO: 574 is the determined cDNA sequence for clone 2622 1 . 
SEjQ ID NO: 575 is the determined cDNA sequence for clone 26224. 
SB,Q ID NO: 576 is the determined cDNA sequence for clone 26225. 
SljQ ID NO: 577 is the determined cDNA sequence for clone 26226. 
SEp ID NO: 578 is the determined cDNA sequence for clone 26227. 
20 SEP ID NO: 579 is the determined cDNA sequence for clone 26228. 
SEQ ID NO: 580 is the determined cDNA sequence for clone 26230. 
SEQ ID NO: 581 is the determined cDNA sequence for clone 2623 1 . 
SEQ ID NO: 582 is the determined cDNA sequence for clone 26234. 
SEQ ID NO: 583 is the determined cDNA sequence for clone 26236. 
25 SEfc ID NO: 584 is the determined cDNA sequence for clone 26237. 
SEfc ID NO: 585 is the determined cDNA sequence for clone 26239. 
SEj? ID NO: 586 is the determined cDNA sequence for clone 26240. 
SE£ ID NO: 587 is the determined cDNA sequence for clone 26241. 
SE<j> ID NO: 588 is the determined cDNA sequence for clone 2 5242. 



1 

! 29 



4(3 ID NO: 589 is the determined cDNA sequence for clone 26246. 
S|Q ID NO: 590 is the determined cDNA sequence for clone 26247. 
S|Q ID NO: 591 is the determined cDNA sequence for clone 26248. 
S^Q ID NO: 592 is the determined cDNA sequence for clone 26249. 
5 SEQ ID NO: 593 is the determined cDNA sequence for clone 26250. 
S 4 Q m N0: 594 is the determined cDNA sequence for clone 2625 1 
stQ ID NO: 595 is the determined cDNA sequence for clone 26252. 
SljQ ID NO: 596 is the determined cDNA sequence for clone 26253. 
SjQ ID NO: 597 is the determined cDNA sequence for clone 26254. 
10 SEIq ID NO: 598 is the determined cDNA sequence for clone 26255. 
SEjQ ID NO: 599 is the determined cDNA sequence for clone 26256. 
S Eft ID NO: 600 is the determined cDNA sequence for clone 26257. 
SEfc ID NO: 601 is the determined cDNA sequence for clone 26259. 
SEjQ ID NO: 602 is the determined cDNA sequence for clone 26260. 
15 SEQ, ID NO: 603 is the determined cDNA sequence for clone 26261 . 
SEp ID NO: 604 is the determined cDNA sequence for clone 26262. 
SEjj ID NO: 605 is the determined cDNA sequence for clone 26263. 
SEjJ ID NO: 606 is the determined cDNA sequence for clone 26264. 
SE£ ID NO: 607 is the determined cDNA sequence for clone 26265. 
20 SE<j} ID NO: 608 is the determined cDNA sequence for clone 26266. 
SE(j ID NO: 609 is the determined cDNA sequence for clone 26268. 
SE(j! ID NO: 610 is the determined cDNA sequence for clone 26269. 
SEO ID NO: 61 1 is me determined cDNA sequence for clone 26271 . 
SE<} ID NO: 612 is the determined cDNA sequence for clone 26273. 
25 SE<j ID NO: 613 is the determined eDNA sequence for clone 26810. 
SEQ ID NO: 614 is the determined cDNA sequence for clone 26811. 
SEq ID NO: 615 is the determined cDNA sequence for clone 26812.1 . 
SEQjlD NO: 616 is the determined cDNA sequence for clone 26812.2. 
SEQjID NO: 61 7 is the determined cDNA sequence for clone 26813 
! 



Sf Q ID NO: 618 is the detennined cDNA sequence for clone 26814. 
SEQ ID NO: 619 is the detennined cDNA sequence for clone 26815. 
SEQ ID NO: 620 is the detennined cDNA sequence for clone 26816. 
S&3 ID NO: 621 is the detennined cDNA sequence for clone 26818. 
5 SEQ ID NO: 622 is the detennined cDNA sequence for clone 268 1 9. 
SEQ ID NO: 623 is the detennined cDNA sequence for clone 26820. 
S^Q ID NO: 624 is the detennined cDNA sequence for clone 2682 1 . 
SfiQ ID NO: 625 is the detennined cDNA sequence for clone 26822. 
S^Q ID NO: 626 is the determined cDNA sequence for clone 26824. 
10 SljQ ID NO: 627 is the determined cDNA sequence for clone 26825. 
S^Q ID NO: 628 is the determined cDNA sequence for clone 26826. 
SE|Q ID NO: 629 is the determined cDNA sequence for clone 26827. 
S^Q ID NO: 630 is the detennined cDNA sequence lor clone 26829. 
SEp ID NO: 631 is the detennined cDNA sequence lor clone 26830. 
15 SEQ ID NO: 632 is the detennined cDNA sequence for clone 26S3 1 . 
SEiQ ID NO: 633 is the determined cDNA sequence tor clone 26832. 
SEQ ID NO: 634 is the determined cDNA sequence for clone 26835. 
SEQ ID NO: 635 is the detennined cDNA sequence for clone 26836. 
SEQ ID NO: 636 is the detennined cDNA sequence for clone 26837. 
20 SEfJ ID NO: 637 is the determined cDNA sequence for clone 26839. 
SEp ID NO: 638 is the determined cDNA sequence for clone 26841. 
SEp ID NO: 639 is the determined cDNA sequence for clone 26843. 
SEQ ID NO: 640 is the determined cDNA sequence for clone 26844. 
SEfc ID NO. 641 is the determined cDNA sequence f..r clone 26845. 
25 SEj} ID NO: 642 is the determined cDNA sequence fin- clone 26846. 
SE<|j ED NO: 643 is the determined cDNA sequence for clone 26847. 
SEQ ID NO: 644 is the determined cDNA sequence for clone 26848. 
SE(|> ID NO: 645 is the determined cDNA sequence for clone 26849. 
SE(| ID NO: 646 is the determined cDNA sequence for clone 26850. 
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SEQIDNO: 
SfeQ ID NO: 
S^Q ID NO: 
SEQIDNO: 
5 S^Q ID NO: 
SfeQlDNO: 
SEQ ID NO: 
SEQIDNO: 
S$Q ID NO: 
10 SEQIDNO: 



SEQ ID NO: 

SHQ ID NO: 

SHQ ID NO 

S^Q ID NO 
i 

15 SEQIDNO: 
S^Q ID NO: 
SeIqidNO: 
SEjQ ID NO: 
S^Q ID NO: 
20 SEQIDNO: 

i 

SEQIDNO: 
SEQIDNO: 
SEQ ID NO: 
SEQ ID NO: 
25 SEQIDNO: 
SEQIDNO: 
SE<jj ID NO 
SEQIDNO 
SE$ ID NO: 



647 is the determined cDNA sequence for clone 26851. 

648 is the determined cDNA sequence for clone 26852. 

649 is the determined cDNA sequence for clone 26853. 

650 is the determined cDNA sequence for clone 26854. 

651 is the determined cDNA sequence for clone 26856. 

652 is the determined cDNA sequence for clone 26857. 

653 is the determined cDNA sequence for clone 26358. 

654 is the determined cDNA sequence for clone 26859. 

655 is the determined cDNA sequence for clone 26860. 

656 is the determined cDNA sequence for clo. . j 26862. 

657 is the determined cDNA sequence for clone 26863. 
: 658 is the determined cDNA sequence for clone 26864. 

659 is the determined cDNA sequence for clone 26865. 

660 is the determined cDNA sequence lor clone 26867. 

661 is the determined cDNA sequence for clone 26868. 

662 is the determined cDNA sequence for clone 26871. 
: 663 is the determined cDNA sequence for clone 26873. 
: 664 is the determined cDNA sequence for clone 26875. 

665 is the determined cDNA sequence for clone 26876. 

666 is the determined cDNA sequence for clone 26S77. 

667 is the determined cDNA sequence for clone 26878. 

668 is the determined cDNA sequence for clone 26880. 

669 is the determined cDNA sequence for clone 26882. 

670 is the determined cDNA sequence for clone 26883. 

671 is the determined cDNA sequence for clone 26884. 

672 is the determined cDNA sequence for clone 26885. 

673 is the determined cDNA sequence for clone 26886. 

674 is the determined cDNA sequence for clone 26887. 

675 is the determined cDNA sequence for clone 26888. 
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SjBQ ID NO: 
SfeQ ID NO: 
S^QIDNO: 
SEQ ID NO: 
S^QIDNO: 
SEQ ID NO: 
S^Q ID NO: 
sfeQIDNO: 
SEQ ID NO: 



10 SKQ ID NO: 
SfQlD NO: 
S£Q ID NO: 
S$Q ID NO: 

i 

S^QIDNO: 
15 S^QIDNO: 
SdQIDNO: 
stio ID NO: 
S^Q ID NO: 
SEQ ID NO: 
20 SE|Q ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEblDNO: 
SEQ ID NO: 
25 SEp ID NO: 
SE^ ID NO: 
SE§ ID NO: 
SE<j} ID NO: 
SEQ ID NO: 



676 is the determined cDNA sequence for clone 26889. 

677 is the determined cDNA sequence for clone 26890. 
: 678 is the determined cDNA sequence for clone 26392. 
: 679 is the determined cDNA sequence for clone 26894, 

680 is the determined cDNA sequence for clone 26895. 

681 is the determined cDNA sequence for clone 26897. 

682 is the determined cDNA sequence for clone 26898. 

683 is the determined cDNA sequence for clone 26899. 

684 is the determined cDNA sequence for clone 26900. 

685 is the determined cDNA sequence for clone 2690 1 . 

686 is the determined cDNA sequence for clone 26903. 

687 is the determined cDNA sequence for clone 26905. 

688 is the determined cDNA sequence for clone 26906. 

689 is the determined cDNA sequence for clone 26708. 

690 is the determined cDNA sequence for clone 26709. 

691 is the determined cDNA sequence for clone 26710. 

692 is the determined cDNA sequence for clone 26711. 

693 is the determined cDNA sequence for clone 2671 2. 

694 is the determined cDNA sequence for clone 26713. 

695 is the determined cDNA sequence for clone 26714. 

696 is the determined cDNA sequence for clone 26715. 

697 is the determined cDNA sequence for clone 267 i 6. 

698 is the detennined cDNA sequence for clone 267 1 7. 

699 is the determined cDNA sequence fur clone 2671 8. 

700 is the detennined cDNA sequence for clone 2673 9. 

701 is the detennined cDNA sequence fur clone 26720. 

702 is the detennined cDNA sequence for clone 26721 . 

703 is the determined cDNA sequence for clone 26722. 

704 is the detennined cDNA sequence for clone 2t>723. 
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SEQ ID NO: 705 is the determined cDNA sequence for clone 26724. 
SEQ ID NO: 706 is the determined cDNA sequence for clone 26725. 
S^Q ID NO: 707 is the determined cDNA sequence for clone 26726. 
SEQ ID NO: 708 is the determined cDNA sequence for clone 26727 
5 Siq ID NO: 709 is the determined cDNA sequence, for clone 26728. 
SEQ ID NO: 710 is the determined cDNA sequence for clone 26729. 
Sip ID NO: 711 is the detennined cDNA sequence for clone 26730. 
S$Q ID NO: 712 is tie determined cDNA sequence for clone 26731. 
SJQ ID NO: 713 is the determined cDNA sequence for clone 26732. 
10 SjQ ID NO: 714 is the determined cDNA sequence for clone 26733.1. 
SEQ ID NO: 715 is the determined cDNA sequence for clone 26733.2. 
SBQ ID NO: 716 is the determined cDNA sequence for clone 26734. 
SElQ ID NO: 717 is the determined cDNA sequence for clone 26735. 
SEQ ID NO: 71 8 is the determined cDNA sequence lor clone 26736 
15 SEQ ID NO: 719 is the determined cDNA sequence for clone 26737. 
SEp ID NO: 720 is the determined cDNA sequence for clone 26738. 
SEg ID NO: 721 is the determined cDNA sequence for clone 26739. 
SE£ ID NO: 722 is the determined cDNA sequence for clone 26741. 
SEb ID NO: 723 is the determined cDNA sequence for clone 26742 
20 SE{? ID NO: 724 is the detennined cDNA sequence for clone 26743. 
SEp ID NO: 725 is the determined cDNA sequence for clone 26744. 
SE<3 ID NO: 726 is the detennined cDNA sequence for clone 26745. 
SEj? ID NO: 727 is the determined cDNA sequence for clon: 26746. 
SE< P 10 NO: 728 is *° determined cDNA sequence for clone 26747 
25 SEf ID NO: 729 is the detennined cDNA sequence for clone 26748. 
SE(j) ID NO: 730 is the determined cDNA sequence for clone 26749 
SEQ ID NO: 731 is the determined cDNA sequence for clone 26750. 
SEO ID NO: 732 is the determined cDNA sequence for clone 2675 1 . 
SE(j ID NO: 733 is the determined cDNA sequence for clone 26752. 
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SpQ ID NO: 734 is the determined cDNA sequence for clone 26753. 
SPQ ID NO: 735 is the determined cDNA sequence for clone 26754. 
SfcQ ID NO: 736 is the determined cDNA sequence for clone 26755. 
sfeQ ED NO: 737 is the determined cDNA sequence for clone 26756. 
5 SfeQ ID NO: 738 is the determined cDNA sequence for clone 26757. 
SEQ ID NO: 739 is the determined cDNA sequence for clone 26758. 
SEQ ID NO: 740 is the determined cDNA sequence for clone 26759. 
S|Q ID NO: 741 is the determined cDNA sequence for clone 26760. 
StQ ID NO: 742 is the determined cDNA sequence for clone 26761 . 
10 StQ ID NO: 743 is the determined cDNA sequence for clone 26762. 
SEQ ID NO: 744 is the determined cDNA sequence for clone 26763. 
SljQ ID NO: 745 is the determined cDNA sequence for clone 26764. 
SljQ ID NO. 746 is the determined cDNA sequence for clone 26765. 
SQQ ID NO: 747 is the determined cDNA sequence for clone 26766 
15 SljQ ID NO: 748 is the determined cDNA sequence for clone 26767 
SEjQ ID NO: 749 is the determined cDNA sequence for clone. 26768 
S EjQ ID NO: 750 is the determined cDNA sequence for clone 26769, 
SE|Q ID NO: 751 is the determined cDNA sequence for clone 26770 
SEp ID NO: 752 is the determined cDNA sequence for clone 26771 . 
20 SEp ID NO: 753 is the determined cDNA sequence for clone 26772. 
SEp ID NO: 754 is the determined cDNA sequence for clone 26773. 
SEQ ID NO: 755 is the determined cDNA sequence for clone 26774. 
SEj} ID NO: 756 is the d«ermined cDNA sequence for clone 26775. 
SEQ ID NO: 757 is the determined cDNA sequence for clone 26776. 
25 SEQ ID NO: 758 is the determined cDNA sequence for clone 26777. 
SE<j} ID NO: 759 is tie determined cDNA sequence for clone 26778. 
SEQ ID NO: 760 is the determined cDNA sequence for clone 26779. 
SE<j» ID NO: 761 is the determined cDNA sequence for clone 26781. 
SEj ID NO: 762 is the determined cDNA sequence for clone 26782. 
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S£Q ID NO: 763 is the determined cDNA sequence for clone 26783. 
SfQ ID NO: 764 is the determined cDNA sequence for clone 26784. 
S£Q ID NO: 765 is the determined cDNA sequence for clone 26785. 
S|Q ID NO: 766 is the determined cDNA sequence for clone 26786. 
5 S$Q ID NO: 767 is the determined cDNA sequence Tor clone 26787. 
S^Q ID NO: 768 is the determined cDNA sequence for clone 26788. 
SEQ ID NO: 769 is the determined cDNA sequence for clone 26790. 
SrjQ ID NO: 770 is the determined cDNA sequence for clone ,679 1 . 
S^Q ID NO: 771 is the determined cDNA sequence for clone 26792. 
10 S^Q ID NO: 772 is the determined cDNA sequence for clone 26793. 

S J 10 ' S ^ dCtemiined cDNA sec l uen « lor clone 26794. 

SfiQ ID NO: 774 is the determined cDNA sequence lor clone 26795. 
SEjQ ID NO: 775 is the determined cDNA sequence ibr clone 26796. 
SEjQ ID NO: 776 is the determined cDNA sequence for clone 26797. 
15 SE£ ID NO: 777 is the determined cDNA sequence for clone 26798. 
SEp ID NO: 778 is the determined cDNA sequence for clone 26800. 
SEp ID NO: 779 is the determined cDNA sequence for clone 26801. 
SEp ID NO: 780 is the determined cDNA sequence for clone 26802. 
SE£ ID NO: 781 is the determined cDNA sequence for clone 26803. 
20 SEj} ID NO: 782 is the determined cDNA sequence for clone 26804. 
SE^J ID NO:783 is the amino acid sequence for L7731-. 

SE| ID NO:784 is the determined DNA sequence of the L773P expression construct 
SBfc ID NO:785 is the determined DNA sequence of the L773PA expression construct. 
SE(p ID NO: 786 is a predicted amino acid sequence for L552S. 
25 SE(j ID NO: 787 is a predicted amino acid sequence for L840P. 
SEQ ID NO: 788 is the full-length cDNA sequence for L548S. 
SE(j ID NO: 789 is the amino acid sequence encoded by SEQ ID NO: 788 
SECf ID NO: 790 is an extended cDNA sequence for L552S. 
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sk Q ID NO: 791 is the prcdicted ^ acid sequence by ^ ^ J 

SEQ ID NO: 790. 

SEQ ID NO: 792 is the determined cDNA sequence for , u isoform of 1,5528. \ 
SEQ ID NO: 793 is the predicted amino acid sequence encoded by SEC) ID NO: 792. ! 
5 S£Q ID NO: 794 is an extended cDNA sequence for L840P. \ 
S^Q ID NO: 795 is the predicted amino acid sequence encoded by SEQ DI NO: 794. i 
SEQ ID NO: 796 is an extended cDNA sequence for L801 P. 

StQ ID NO: 797 is a first predicted amino acid sequence encoded by SEQ ID NO: 796. \ 
SljQ ID NO: 798 is a second predicted amino acid sequence encoded fa" SEQ ID NO" 79 j 
10 SljQ ID NO: 799 is a third predicted amino acid sequence encoded by SEQ ID NO: 796. ! 
SHjQ ID NO: 800 is the determined full-length sequence for L844P! j 
SE$ ID NO: 801 is the 5' consensus cDNA sequence for L551S. j 
S^Q ID NO: 802 is the 3' consensus cDNA sequence for L551S. ! 
SE& ID NO: 803 is the cDNA sequence for STY8. ; 
15 SEjQ ID NO: 804 is an extended cDNA sequence, for L551S. \ 
SED ID NO: 805 is the amino acid sequence for STY 8. ; 

SEjj ID NO: 806 is the extended amino acid sequence for L55 1 S. j 

SE[J ID NO:807 is the determined full length cDNA sequence for L773P ! 

SEp ID NO: 808 is the full-length cDNA sequence ol L552S. ? 
20 SEf> ID NO: 809 is the full-iength amino acid sequence of L552S. j 

SEfc ID NO: 810 is the determined cDNA sequence of clone 50989. ? 

SE«j> ID NO: 81 1 is the determined cDNA sequence of clone 50990. ' 

SE<j? ID NO: 812 is the determined cDNA sequence of clone 50992 

SE| ID NO: 8,3-824 are the determined cDNA sequences for clones isolated from lung 
25 tumor tissue. 

j j 
SE^ ID NO: 825 is the determined cDNA sequence for the full-length L53 1 S clone 54305 i 
SE9 ID NO: 826 is the determined cDNA sequence for the full-length LitflS clone 54298 ! 
SECJ ID NO: 827 is the full-length amino acid sequence for L55 1 S ' I 
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1-6 contain the sequence identifiers for SEQ ID NO:828-1664. 



SEQ ID NO: 



828 



829 



830 



831 



832 



833 



834 



835 



836 



837 



838 



839 



840 



841 



842 



843 



844 



845 



846 



847 



848 



849 



850 



851 



852 



853 



854 



855 



856 



857 



858 



859 



860 



861 



Table IA 



CLONE 
.IDENTIFIER 



R0126.A02 



_R0126:A03 



__R0126:A05 



_RQ!26:A06 



R0126:A08 



_R0I26:A 09 



R0126:A10 



R0126:A I1 



_R0126:A12 



R0126:B01 



R0126:B03 



R0126:B04 



R0126:B05 



R0126:B06 



_R0126:B07 



R0126:B08 



R0126:B09 



R0126:B1] 



R0126;B12 



R0126:C01 



_R0126:C 02 



R0126:C03 



_R0126:C05 



R0126:C06 



, R0126:C0 7 



_R0126:C08 



R0126:C09 



R0126:CIO 



R0126:C11 



R0126:C12 



, R0I26:D01 



, R0126:D02 



R0126:D03 



R0126;DQ4 



SEQ ID NO: 



869 



870 



871 



872 



873 



874 
875" 



876 



877 



878 



879 



880 



881 



882 



883 



884 



885 



886 



887 



889 



890 



891 



892 
893 



894 



895 



896 



897 



898 



899 



900 



. 901 



902 



CLONE 
fc IDENTIFIER 
R0126:D12 
jl0126:E01 
R0126:E02 



R0126:E03 
R0126:E04 
_ R0126:E05 
R0126:E06 
„ R0126:E07 
R0126:E08 
R0126EQ9 
R0126:E10_ 
__ R0126:E11 
R0126:E12 
- R0126:F01 
_. R0126:F02 
R0126:F03 



R0126:F04 
__ _R0126:F05^ 
R0126:F06 
R0126;F07 



R0126:F08 



R0126;F10 



R0126.F1 1 



_ R0126:F12 
R0126:G01 
~ %0126:G 02 



__ ?10126:G03 



10126;G04 
>0126:G05 



_jl0126:G06 



_J10126:G07 



_jl0126:G09 



K0126:G10 



_R0I26;G11 



38 




39 



5 



210121/I78C36 



SEQ ID NO 



910 



911 



912 



913 



914 



915 



916 



917 



918 



919 



920 



921 



923 



924 



925 



926 



927 



928 



929 



930 



931 



932 



933 



934 



935 



936 



937 



938 



939 



940 



941 



943 



944 



945 



946 



947 



I 

Table IB 



CLONE 
JPENTIF I£R_ 



R0126:H07 



R0126:H09 



_R0126:H10 



SEQ ID NO 



951 



952 



R0126.-H11 



R0127:A02 



_,R0127:A05 



R0127.A06 



R0127:A07 



R0127:A08 



_R0127:A09 



R0127:AI0 



953 
954 



955 



956 



957 



958 



_95 r - 
960 



_ R0127.A11 



_R0127:A12 



R0127j 01 



R0127:B03_ 



961 



962 



963 



964 



R0127:B04 



_R0127:B05 



R0127:B06 



ROJ27:B07 



R0127:B08 



_RO[27:B09 



R0127:B10 



R0I27:BI1 



R0127:B12 



_R0U7;C01 



R01 27:C03 



_R0127 ;C04 



R0127.-C05 



R0127:C07 



965 



966 



967 



968 



969 



970 



971 



972 



973 



974 



975 



976 



977 



978 



R0127;C08 



jWL27£09_ 
R0I27:C10 



JR0]272Clj_ 
R0127;D01 



R0]27:D02 



R0127:DQ3 



R0I27;D04 



RO 127:005 



979 



980 



981 



982 



983 



984 



985 



986 



987 



_R0127 ! DQ 6 



988 



989 



CLONE 
. IDENTIFIE R 
R0127:D10 



R0127:Dl f 
R0127;D12 ' 
R0127:E02 ~ 
R0127:E03 



R0127:EQ4 
__ _R0127:E 05~ 



R0127:E06 
. R0127:E07~ 



R0127:E0g 
R0127;E09 " 



R0127:E10~ 
RQ127: EH 



R0127:F01 



. R0127:F02 



__ R0127;FQ3_ 
R0127:F04_ 
R0127:F05 



_R0127^F06_ 
__ R0127:F07 
^ R0127:F08 



_R0127:F10 



_ R0127:F11_ 
R0127:F12_ 
R0127:G01 



__ R0127:G 02 



__R0*27:G03 



^0127:G04 
; ^0127:G0S_ 
_J*0127:G06 



! 10127:G07 



_ R0127j308 



__ R0127:G09 
. R0127:G1 0 



_ R0127:G1 1 



_K0127:G12 



K0127:H01_ 
K0127:H02_ 
J 'j)I27:H03 



40 



210I21.478C16 



SEQ IB NO 



992 



993 



994 



995 



996 



997 



998 



999 



1000 



1001 



1002 



1003 



1004 



J 005 
1006 



1007 
1008 



1009 



1010_ 
1011 



1012 



1013 



1014 



1015 



1016 
1017 



1018 



1019 



_1020 
1021 



1022 
1023 



1024_ 
1025 



1026 



! SEQ ID NO 

■ 


CLONE 


SEQ ID NO 






IDENTIFIER 




i 949 


R0127:D07 


990 




! 950 

1 


R0127.-D01 


95M 





Table 1C 



CLONE : 
IDENTIFIER J 

R0127:H04 \ 



R0127:H05 



CLONE 
IDENTIFIER 



R0127:H06 
R0127:H07 



R0127:H08 



R1027:H09 



R1027;H10 



R1027:H11 



RI028:A02 



_R1028:A05 



R1028:A06 



R1028:A07 



R1028:A08 



_R1028:A09 



R1028:A10 



R1028;B01 



R1028:B02 



R1028.B03 



R1028;B04 



R1028.B05 



R1028.B08 



R1028.B09 



R1028:B10 



R1028:B11 



R1028:B12 
R1028:C01 



RI028;C03 



R1028:C04 



R1028:C05 



R1028:C06 



R1028;C07 



R1028;C08 



R1028.C10 



R1028:C11 



R1028;C12 



R1028:D01 



R1028.D02 



SEQ ID NO 



1034 



1035 



1036 



1037 



1038 



1039 



1040 



1041 



1042 



1043 



1044 



1045 



1046 



1047 



1048 



1049 



1050 



1051 



1052 



1053 



1054 



1055 



1056 



1057 



1058 



1059 



1060 



1061 



1062 



1063 



1064 



1065 



1066 



1067 



1068 



CLONE 
tDENTIFIER 



R0128:D11 



R0128:D12 



R0128:E01 



R0128:E02 



R0128:E03 



R0128:E04 



R0128:E06 



R0128;E05 



R0128:E07 



R0128:E08 



R0128;E09 
R0128:EI0~ 



R0I28:E12 



R0128:F01 



R0128:F02 
R0128:F03~ 
R0128:F04 
R0128:F06 



R0128.F07 



R0128:FO8 



RO128.F09 



R0128.F10 



R0128;F12 



R0128:G01 



R0128:G02 



R0128:G03 



R0128:G04 



R0128:G05 



R0128:G06 



R0128:GO7 



R0128:G09 



R0128:G10 



R0128:G1I 



_ R0128:G12 
"F10128;H01 



41 



i 
1 



210121 <17RC16 



- 


SEQ ID NO 


CLONE 
IDENTIFIER 


f W NO 




! 1027 


R1028:D04 






1028 


R1028.-D05 J 


lu/U 




I 1029 


R1028:D06 


1071 






1030 


R1028:D07 


1072 




_[ 


1031 


R1028:D08 


1073 




1032 


R1028:D09 


1074 




! 1033 


R0128:D10 


1075 





CLONE [ 
IDENTIFIER 

R0128:H02 _ 

R0128:H03 

R0128:H04 
_ .R0128:H0 5 

R0128:H06 

R0128:H07 

R0128:H08 



42 



Table ID 



210121.478GI6 



SEQ ID NO 



1076 



1077 



1078 



1079 



1080 
1081 



1082 



1083 



1084 



1085^ 
1086 



1087 



1088 



1089 



1090 
1091 



1092 



1093 



1094 
1095 



1096 
1097 



1098 
1099 



CLONE 
J gENTlFIER 



_R0128:H09 



R0128:H10 



_R0128:H1 1 



R0130:A0 2 



R0130:A05 



,R0130;A06 



_R0130;A08 



_RO130:A0 9 



_R0130:A10 



R0I30:A1 1 



R0130:A12 



, R0130:B01 



R0130:B02 



_R0130:B03 



JR£J30^04 



R0130;B0 5 



R0130:B06 



R0130.B08 



_R0I30:B09 



_R0130:B10 



, R0I30.B13 



_R0130:B12 



R0130.C02 



J 100 
1101 



_R0130:C03 



R0130:C04 



1102 



RO13Q:C05 



1103 



R0130:C06 



A104 
1105 



R0130:C07 



_R0130:C08 



J106 
1107 



R0130:CQ 9 



_R0130: C10 



1108 



R0130:C11 



1109 



_R0130:C32 



1110 



__R0130:DQ2 



1111 
1112 
1 1 13_ 
1114 



RO13O:D03 



^R0D0^D04_ 
R0130:D05 



R0130:D06 



_R013 0:DQ7 



SEQ ID NO 



1118 



1119 



1120 



1121 



1122 



1123 



1124 



1125 



1126 
1127 



1128 



1129 



,1130 



1131 



1132 



1133 



_ 1 134 
1 1 35 
1136 



1137 



1138 



1139 



1140 



1141 



1142 



1143 



1144 



1145 



1146 



1147 



1148 



1149 



1150 



1151 



1152 



1153 



1154 



1155 



1156 



CLONE 
. IDENTIFIER 
R0130:D12 



R0130:E0 1 



R0130:EQ2 



, R0130:E Q3 



R0130:E04 



R0130:E05 



R0130;E06 



R0130:E07 
RO130:E08 



__ R0130:E09 



R0130:E10 



_R0130;E11 



R0130:E12 



,R0130;F02 



R0130:F03 



R0130:F05 
R0130:F06 



R0130:F07 



R0130;FO8 



Rpl30:F09 
R0130:F10 



R0130:F11 



R0130.FI2 



_. R0130:G02 
__ R0130:G03 
__Rpl30:G04 



R0130:G05 



__ R0130:G0 6 



_R0130:G07 



R0130:G08 



R0130.G09 



R0130:G10 



^0130:01 1 



^0130:G12 



*0130:H01 



__: *0130:H0 2 



,R0130:H04 



K0130:H0 5 



_R0130:G01 



43 



210121.4781 



SEQ ID NO 



1115 
1116 



CLONE 
IDENTI FIER 



_R0130:DQ9 



1117 



R0130:D1Q 



R013Q :DH 



SEQ ID NO 



1157 



1158 



1159 



CLONE tl 
IDENTIFI ER 

R0130:H06 



R0130:H07 
R0130:H08 



44 



21012M78(Jl6 



CLONE 
IDENTI FIER^ 

R0131:E01 




210J2M78Q16 



! SEQ JD NO 

i 


CLONE 


SEQ ID NO 




i 


IDENTIFIER 




J_ 1199 


R0131.-D12 


1239 





CLONE 
IDENTIFIER 
R0131:H11 



i 



46 



2I012M78GI6 

i 

! I 

Table 2: 

for NSCLC-SQL1 and corresponding SEQ U) NOs \ 



I SEO ID NO 


1 — — 

CLONE 




IDENTIFIER 


| 1240 


*~onug j 4 


1241 ! 


Contig 55 


L_ 1242 J 


contig 57 


1243 | 


Contig 58 


1 1244 I 


Contig 60 


[ 1245 


i-ontig 62 


1 1246 


Contio fil 


1247 


Contig 64 


1248 J 


Contig 65 


1249 


Contig 66 


1250 


Contig 67 


L 1251 


Contig 68 


) ]252 1 


Contig 69 


1253 


Contig 70 


17S4 


Contip 71 


1 \!S<> I 

I 14. J J 1 


Contig 72 


J 1256 ] 


Contig 73 


12S7 

1 J 4, J / [ 


Contig 74 


1 i 1 


Contig 75 


1259 


Contig 77 


L 1260 


Contig 78 


L 1261 1 


Contig 79 


Li 1262 J 


C-Onng 80 


1263 | 


Contig 81 


L 1264 


Contig 83 


f 1265 


Contig 84 


L 1266 


Contig 86 


L 1267 


Contig 87 


LT" 1268 J_ 


Contig 88 


1269 


Contip 89 


1270 


Contip 90 


1271 


. Contie91 


1272 1 


Contig 92 


1273 


Contip 94 


1274 


Contie 95 


1275 


Contip96 


1276 


Contig 97 


1277 


Contig 98 



47 



210121.478CJ6 



! 



SEQ H> NO 


CLONE 
IDENTIFIER 


1278 


Contig 99 


1279 


Contig 100 



i 
! 
f 



i 



! 



| 

i 



210l21.478CfG 



Tabic 3: 

Clone names for NSCLC-SCLI and correspontlfng SEQ 3D NOs 



SEQ ID NO 


CLONE 
IDENTIFIER 


i Ton 


Contig 38 


1x01 


contig jy 




uonug 4U 


12oJ 


Contig 41 


1 0(M 

12o4 


Contig 42 


12iSj 


Contig 43 


12co 


Contig 44 


12(57 


Contig 45 


1288 


Contig 46 


1289 


Contig 47 


1290 


Contig 48 


1291 


Contig 49 


1292 


Contig 5 i 


1293 


Contig 52 


1294 


Contig 53 


1295 


Contig 54 


1296 


Contig 55 


1297 


Contig 56 


1298 


Contig 57 


1299 


Contig 58 


1300 


Contig 59 


i in i 


Contig 60 


J JUz 


Contig 62 


1303 


Contig 63 


1 304 


Contig 64 


1305 


Contig 65 


1306 


Contig 66 


1307 


Contig 67 


1 1 no 


Contig 68 


1309 


Contig 69 


1 J 1 u 


Contig 70 


1311 


Contig 72 


1312 


Contig 73 


1313 


Contig 75 


1314 


Contig 76 


1315 


Contig 77 


1316 


Contig 78 


1317 


Contig 79 



49 



210121.478016 

f 



SEQ ID NO 


CLONE 
IDENTIFIER 


1318 


Contig 80 


1319 


Contig 81 


1320 


Contig 82 



1 

i 

i 
t 

\ 

i 

i 

i 



( 



! 

j 



! 




210I2I /J78C1 



Table 4A: 



Clone names for NSCLC-SCL3-SCL4 and corresponding KiEQ ID NOs ! 


* SEQ ID NO 


CLONE 
IDENTIFIER 




CLONE | 

rnrxTXTimrr^ I 
lUXLtS llFlhR i 


1321 


Contig 94 


1363 


contig j jo 


1322 


Contig 95 


1364 


uontig i j / . 


1323 


Contig 96 


1365 


uontig Uo 


f 1324 


Contig 97 

D ' 


1366 


COnug b9 i 


j 1325 


Contig 98 


i Jv/ 


Contig 140 j 


! 1326 


Contig 99 


ijyo 


Contig 341 ) 


j 1327 


Contie 100 


1 J07 


Contig 142 ' 


! 1328 


Contie 101 


l j f\J 


Contig 143 ! 


_j 1329 


Contip 10? 




Contig 144 f 


i 1330 


Contie 1 fl^ 


1 7 77 


Contig 145 ' 


! 1331 


Contip 104 


1 J 15 


Contig 146 ; 


i 1332 


Contie IDS 




Contig 147 i 


! 1333 


Contig 106 


1 77S 


Contig 148 1 


i 1334 


Contiff 107 

IV// 


1 J / 0 


Contig 149 i 


\ 1335 


Contig 108 


1 177 


Contig 150 i 


! 1336 


Contig 109 


1 77R 


Contie 15] = 


i 1337 


Contig 110 


1 T7Q 


Contig 152 i 


! 1338 


Contig 1 1 1 




Contig 153 ! 


1 1339 


Contie 1 12 


1381 


Contig 154 ; 


I 1340 


Contig 113 


I J Oil 


Contig 155 f 


! 1341 


Contig 114 


1383 


contig 1 do ; 


! 1342 


Contie 115 

— a. . 


1384 


uontig id/ • 


j 1343 


Contig 116 


1385 


L-Onilg 1 Do f 


i 1344 


Contig 117 


1386 


Contig 159 j 


1345 


Contig 118 


1387 

l JO f 


Contig 160 : 


1346 


Contig 1 19 


1 IRK 


Contig 161 ! 


1347 


Contig 120 


17RQ 


Contig 162 { 


1348 


Contig 121 


i ion 


Contig 163 ! 


1349 


Contig 122 


1 T.Q1 


Contig 164 j 


1350 


Contig 123 


1 

1 J7i 


Contig 165 ! 


1351 


Contig 124 


1393 


Contig 1 66 | 


1352 


Contig 125 


1394 


Contig 167 j 


1353 


Contig 126 


1395 


Contig 168 \ 


1 1354 


Contig 127 


1396 


Contig 169 i 


1355 


Contig 128 


1397 


Contig 170 ! 


1356 


Contig 129 


1398 


Contig 17] j 


1357 


Contig 130 


1399 


Contig 172 ! 


1358 


Contig 131 


1400 


Contig 173 j 



t 

j 





CLONE 


SEQ ID NO 


1359 


ContiE 132 


1401 


1360 


Contig 133 


1402 


1361 


Contig 134 


1403 


L 1362 


Comie 135 . 





2I0121.478pl6 

I 
i 

CLONE |" 
IDENTIFIER j 



Contig 174 
Contig 175 
Contig 1 76 



4- 



52 



21012I.478G16 

( 
i 

I 

Table 4B: j 
names for NSCLC-SCL3-SCL4 and corresponding KEQ ED NOs j 



SEQ ID NO 


CLONE 
IDENTIFIER 


1404 


Contie 177 


1405 


Contig 178 


1406 


Contig 1 79 


1407 


Contig 180 1 


1408 


Contig 181 


1409 


Contig 182 


1410 


Contig 183 


3411 J 


Contie 184 


1412 


Contig 185 


1413 


Contig 186 


1414 


Contig 187 



! 

r 



i 



i 
i 

; 

i 

i 

i 

t 



53 j 



Table 5: 

Clone names for SCLC-SQL1 and corresponding SEQ ID NOs 



abQ ID NO 


CLONE 
IDENTIFIER 




Contig 17 


1410 


Contig 18 


141 / 


Contig 20 


1418 


Conti& 23 


1419 


Contig 24 


1420 


Contig 25 


1421 


Contig 26 


1422 


Contig 27 


1423 


Contig 28 


1424 


Contig 29 


1425 


Contig 30 


1 A ~l £ 

1426 


Contig 3 1 


1427 


Contig 20 


1428 


Contig 21 


1429 


Contig 22 


1430 


Contig 23 


1431 


Contig 24 


1432 


Contig 25 


1 ATI 

1433 


Contig 26 


1434 


Contig 27 


1435 


Contig 28 


1436 


Contig 29 


1 A^ 1 

1437 


Contig 30 


1438 


contig 3 1 


1439 


Contig 32 


1440 


Contig 33 


1441 


Contig 34 


1442 


1 Contip 35 


1443 


Contig 36 


1444 


Contig 37 


1445 


Contig 38 



54- 



i 

! 

i 



2I012I.478G16 



Table 6A: 

Clone names for SCLC-SCL3-SCL4 and corresponding SI Q ID NOs 



SEQ ID NO 



1446 



1447 



1448 



1449 



1450 



1451 



1452 



1453 



1454 



1455 



1456 



1457 



1458 



1459 



1460 



1461 



1462 



1463 



1464 



1465 



1466 



_, 1467 
1468_ 

_J469 
1470 
1471 
1472 

_J473__ 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 
1483 



CLONE 
IDENTIFIER 



_Coptig 116 



Contig 117 



Contig 118 



_ContigJ19_ 



_Contig 120 



Contig 122 



Contigl23 



Contig 124 



Contig 125 



Contig 126 



_ContigJ27_ 



_Conti£j28^ 



_ContigJ29^ 



Com i qJjO 



Contig 131 



_Conti^32_ 



Jlontig 133 



Contig_I35_ 



Contig 136 



Contig 137 



Contig 138 



Contig 139(L985P) 

Contig 140 

Contig 14] 

Contig 142 
_ Contig 143 
_, Contig 144 

Contig 145 

Contig 146 

Contig 147 
_Contjg 148 

Contig 149 

Contig 150 
. Contig 151 
_Contig 152 

Contig 153 

Contig _15j_ 
Contig 155 



SEQ ID NO 



1488 



1489 



1490 



1491 



1492 



1493 



1494 



1495 



1496 



1497 



1498 



1499 



1500 



1501 



1502 



1503 



1504 



1505 



1506 



1507 



1508 



1509 
1510 
„ 1511 

1512 

1513 
_1514 
__L51S 

1516 

1517 
,1518 

1519 

1520 

1521 

1522 

1523_ 

1524 

1525 



Contig 1 71 



Contig 172 



CLONE 
__ IDENTIFIER^ 
Contig 160 _ 
Contig 161 __ 
Contig J62 _ 

Contig 163 

Contig 164 



Contig 165 

Contig 166 

Contig 167 
Contig 168 



Contig 169 

Contig 170 T 



Contig 173 
__ . Contig 174 ! 
Contig 175 
Contig 176 



. __ jCpntig_T77_ 



Contig 178 



Contig 1 79 



Contig 181 



__ _Contig 182_ 
Contig 183 
Contig 184 

Contig 185 

Contig 186 

Contig 187 

Contig 189 

Contig 190 
Contig 191 

Contig 192 

Contig J93_ 
__Cpntig_194_ 
Contig 195_ 
„_ContigJ96_ 

Contig 1 97_ 

Contig 198 
Contig 199 



55 



21012M78pi6 



SEQ ID NO 



J484 
1485 



1486 
1487 



CLONE 
.IDENTIFIER 



^onti£_156_ 



Contiq 358 



SEQ ID NO 



1526 



1527 



Contig 159 



1528 



CLONE 
IDENTIFIER 

_, Contig 200 
.Contig 201 



.Contig^O^ 



56 



^ Tabled: 
^Jone names forSCLC-SPT <in^ * 

iLL3 ^^W and corresponding 51]Q ID NOs 







CLONE 
IDENTIFIER 






Ccntie. 203 




1530 


Contig 204 




1531 


Contig 205 




1532 


Contig 206 




1 


Contig 207 




1534 


Contig 208 




i j j j 


Contie 209 






Contie 210 






Contig 211 




1 SIS! 

1 J JO 


Contig 212 




1 ^10 


.____Conti£213 




1 Zan 
I 04U 


Contie 214 




1D41 


Contig 215 






Contig 216 




1 <y| "J 

1 j43 


Contie 217 




\ Z A A 

1544 


; Contig 218 




J 34:> 


Contig 219 




1 <AtL 

1 j4o 


Contig 220 




1 ->4 / 


Contig 221 




1 SdR 


Contig 222 




1549 


Contig 223 




1550 


Contig 224 


1 


1551 


Contig 225 




1552 


• Contig 226 




i j j j 


Contig 227 






Contig 228 






Contig 229 




1556 


ContiV 7 in 




1557 


Contig 231 




1558 


Contie 232 






Contig 233 




J560 


Contie 234 




1561 


Contie 235 




__J562_^^ 


Contig 236 


1561 


Contip 237 



i 
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Table 7. 



SEQ ID NO: 



1564 



1565 



1566 



1567 



1568 



1569 



_1570 
1571 



1572 



1573 



1574 



1575 



1576 



1577 



]578 



1579 



1580 



1581 



1582 



1583 



1584 



1585 



1586 



1587 



1588 



1589 



3590 



1591 



1592 



1593 



1594 



1595 



1596 



1597 



1598 



1599 



1600 



1601 
1602 



CLONE 
IDENTIFIER 



R0124:E05 



R0I24:E06 



R0124:EQ8 



_R0124 :F07 



RO124:F08 



_R0124:F09 



R0124:G04 



R0129:A02 



_R0129:A03 



R0129:A06 



JR0129:A07 



_R01292A08 



R0129:A09 



R0129:A10 



R0I29:A11 



R0129:A12 



R0129:B02 



R0129;B03 



. R0129:B04 



R0129:B0 5 



R0129:B06 



R012?:B07 



R0129:B08 



R0129:B09 



R0129:B10 



_R0129:B1] 



R0129:B12 



R0129:C0! 



R0129:C02 



_R0129:C03 



SEQ ID NO: 



1609 



1610 



1611 



1612 



1613 



1614 



1615 



1616 



R0129:C04 



R0129:C06 



R0129:C0 7 



R0129:C0 8 



R0129:C0 9 



R0129:CIO 



R0129:C1] 



_R0129:C12_ 
R0129:D01 



1617 



1618 



1619 



1620 



1621 



1622 



1623 



1624 



1625 



1626 



1627 



1628 



1629 



1630 



1631 



1632 



1633 



1634 



1635 



1636 



1637 



1638 



1639 



1640 



1641 



1642 



1643 



1644 



1645 



1646 
1647 



CLONE 
IDENTIFIER 



R0129:D09 
__ _R0129:D10 
R0129:Dlf 
R0129:E02 
R0129:E03 
R0129:E04 
R0129;E05 
R0129:E06_ 
R0129:E07 
_" _R0129:E08_ 
R0129:E09 
R0129:E11 
R0129:E12 
__ _R0129:F01 
_. R0129:F02 
__ _R0129:F03_ 
R0129:F04 

R0129.F06 

R0129.-F07 
_ R0129:F08 

" R0129:F09 _ 
R0129:F10 



R0129:F11 



R0129:F12 



_ R0129:G01 
R0129:G02 
__ R0129:G03 
R0129:G04 
_, R0129:G05 
R0129:G06_ 
R0129:G07 
"~ R0129:G08 
R0129:G09 
" R0129:G10 
R0129:G11 
R0129:G12 

R0129:H01 

R0129:H02 

:j0129:H03 
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1603 



R0129:D03 



1604 



1605 



1606 



R0J29:D04 



R012?:D05 



R0129:D06 



1607 



1608 



R0I2?:D07 



R0I29:D08 



210121.47 



SCI6 



1648 



1649 



1650 



1651 



1652 



1653 



_R0129:H04 
_R0129:H05 
R0129:H08 
,R0129:H09 
R0129:H10 
R0129:H11 



i 

l 
i 

i 
! 

i 

i 



f 
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Table 8 



jiLKJ iU iHlj. 


CLONE 




IDENTIFIER 




26484 




26496 


i 


26517 


1 

IOj / 


26531 


165S 




1659 


26026 


1660 


2681C 


1661 


268 J. " 


1662 


26* .9 


1663 


26883 


[ 1664 


26902 



SfeQ ID NOs:1665 and 1666 are primers used in the amplification of the coding region of 

5 Lb48S ; 

f 

SEQ ID NO:1667 is the protein sequence of expressed recombinant LT. 48S. j 

SEQ ID NO:1668 is the cDNA sequence of expressed recombinant L7:5 ;8S. ' 

1 * > 

SEQ ID NO:1669 is the extended cDNA sequence of clone #18971 (LK01P). ! 

SEQ ID NO:1670 is the amino acid sequence of open reading frame ORF4 encoded by 1 

10 SEQIDNO:1669. ' i 

v i 

SEQ ED NO: 1671 is the amino acid sequence of open reading frame ORF5 encoded by j 

SEQ ID NO: 1669. j 

SEQ ID NO:1672 is the amino acid sequence of open reading frame OKF6 encoded by I 

SBQIDNO:1669. j 

15 SEQ ID NO:I673 is the amino acid sequence of open reading frame OKF7 encoded by j 

SEQ ID NO: 1669. j 

SEQ ID NO:1674 is the amino acid sequence of open reading frame ORF8 encoded by ! 
SEQ ID NO: 1669. 

t j 

SEQ ID NO:1675 is the amino acid sequence of open reading frame ORF9 encoded by ! 

20 S£QIDNO:1669, j 

S^Q ID NO:1676 is the extended cDNA for contig 139 (SEQ ID NO: 1 457), also known i 

L|85P. | 
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SEQIDNO:1677 istheL985P amino acid sequence encoded by SEQ 0} NO; 1676. 
SEQ ID NO: 1678 is the amino acid sequence of open reading frame OKF5X of SEQ ID 
NO:1669. 

I ! 
SfSQ ID NO: 1679 is the amino acid sequence of an open reading fraim for contig 139 

(SEQ ID NO: 1467). j 
SEQ ID NOs: 1680-1788, set forth in the table below, represent cDNA clones identified tj.y 
nicroarray analysis of the SQL1.. SCL1, SCL3 and SCL4 libraries on l ung chip 5. 



SEQ ID NO: 


CLONE 
IDENTIFIER 


1680 


58456 


1681 


58458 


1682 


58462 


1683 


58469 


1684 


58470 


1685 


58482 


1686 


58485 


1687 


58501 


1688 


58502 


1689 


58505 


1690 


58507 


1691 


58509 


1692 


58512 


1693 


58527 


1694 


58529 


1695 


58531 


1696 


58537 


1697 


58539 


1698 


58545 


1699 


59319 


1700 


59322 


1701 


59348 


1702 


59350 


1703 


59363 


1704 


59365 


1705 


59370 


1706 


59373 


1707 


59376 


1708 


61050 



61 



SEQ ID NO: 


IUIlIVTIFIER 


1 7no 


61051 


1 7in 

1 / 1U 


61052 


171 1 


61054 


1 71 9 
J / 1 Z 


61056 


1713 


61057 


1714 


61060 


1 71 S 


61062 


1 71 & 
l / 1 0 


61063 


171 7 


61064 


171 8 
i / 1 0 


61065 


1 71 O 


61066 


1 77fi 
I /zU 


61069 


1 77 1 
1 /Z 1 


61070 


1 777 
l /Zz 


61071 


1 771 

_ 1 14.3 


61074 


I /Z4 


61075 


1 *7*"J C 

I U5 


61077 


1 77/: 
i /zO 


61079 


1 7T7 

I /27 


61080 


1 /ze 


r 01081 


1 770 

1 /z? 


61083 


1 7in 
I /JU 


61085 


1 / J 1 


61086 


1 1717 


61088 


1 T-l-l 
1 / jj 


61090 


1 714 


61091 


1 71* 


61093 


1 7i£ 
1 /JO 


63094 


1 717 
1 / J / 


61096 


1 77P 
I /Jo 


61097 


1 /J? 


61099 


1 7/i n 


61100 


1 741 


61103 


1 747 
« /nZ 


61105 


1 741 
I /n J 


61106 


1744 


£1 1 1 n 


1745 


61113 


1746 


61115 


1747 


61117 


1748 


61118 
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SEQ ED NO: 


CLONE 
IDENTIFIER 


1749 


<1 t 1 o 

oi 1 1 y 


1750 


01 izu 


1751 


fil 177 
0 1 1ZZ 


1752 




1753 


61 1 7£ 
01 1/0 


1754 


i in 


1755 


6i i n 


1756 




1757 


Ol 1 J J 


1758 


61 1 77 

Dl 1 J/ 


1759 


0 1 1 jy 


1760 


Oil *o 


1761 


0 1 I 4*f 


1762 


Oi 145 


1763 


0 1 1 J 1 


1764 


r 1 K< 

ol 05 


1765 


ol 156 


1766 


0 1 1 jy 


1767 


ol 10U 


1768 


ol loi 


1769 


0J 10/ 


1770 


61 1 77 
01 I ti 


1771 


ol 1 /3 


1772 


£ 1 1 *7£ 
011/0 


1773 


61 1 77 
Oil// 


1774 


61 1 CI 
0 1 1 o J 


1775 


>< 1 1 0 c 


1776 


61 IRS 


1777 


61 107 

0117/ 


1778 


£1 1 Ofi 

oi i y© 


1779 


£1 701 


1780 


01/U/ 


1781 


61 invi 


1782 


61 706 


1783 


61 71 n 
oiziu 


1784 


61212 


1785 


61216 


1786 


61225 


1787 


01226 


1788 


61227 
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7gj:] 



• SEQ ID N0.1789 is the cDNA sequence of clone #47988 (L972P) 
SEQ ID NO.1790 is the cDNA sequence of clone #.18005 (L979P). 
SEQ ID NO:179I is an extended cDNA sequence for clone #48005 (W79P) 
5 SEQ ID NO: 1792 is an extended cDNA ; 



80P). 



' se quence for clone #49826 (SEQ ID NO:1279; 

t 
t 
I 

sequence for clone #20fi3 1 (SHQ ID NO:l 17- 



StQ ID NO:l 793 is an extended cDNA 
LP73P). 

S^Q ID NO:1794 is an extended cDNA 
10 L&74P). 

SEQ ID NO:1795 is an extended cDNA 
L$>96P). 

S^Q ID NO: 1 796 is an extended cDNA 
I477P). 

" ^ NO: "" *" ' DNA "*"» «"■»««• (SEO NO !l3 „ ; 

StQ ID NO:17S>8 i, cDNA f„, eta,, « 0 507 ( SEC , m NO:,4«; 



sequence for clone *2066l (SI'Q ID NO:128* 



sequence fordone #50430 (SEQ ID NO: 1442" i 

i 
i 
i 

sequence for clone #26961 (SEQ ID NO:288; j 



L$j84P). 



20 t£ N0: ' 7 " " " * HA * w fOT 950645 < SE * >° ■ ; 
S, N ° : 1800 " " eDNA 50,racc " *" M062S (SE " 

^ ' 80 " S " °"'" M CDNA X *° m < f " *~ «°*0 (SEQ m NO: ,527; 

SE^ ID NO:1803 is an extended cDNA : 
L1425P). 
1 



■ sequence for clone #59303 (SEQ ID NO:949 ; 
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S£Q ID NO:1804 is an extended cDNA sequence for clone *<59314 (SEQ ID NO l 156 
IJ426P). 

S^Q ID NO:1805 is an extended cDNA sequence for clone #59298 (SFQ ID N0921 
Ljl427P). 

5 SEQ ID NO: 1806 is an amino acid sequence encoded by SEQ ID NO: 1 791. 
SEQ ID NO: 1807 is an amino acid sequence encoded by SEQ ID NO: 1 792. 
S^Q ID NO: 1808 is an amino acid sequence encoded by SEQ ID NO: 1 793. 
S F°- 10 N0: 1809 is ™ amino acid sequence encoded by SEQ ID NO: ; 794. 
SfeQ ID NO: 1810 is an amino acid sequence encoded by SEQ ID NO:!. ''95. 
10 SpJ ID NO: 181 1 is an amino acid sequence encoded by SEQ ID NO:i '96. 
S£Q ID NO: 1812 is an amino acid sequence encoded by SEQ ID NO. ) '97. 
S|Q ID NO: 1813 is an amino acid sequence encoded by SEQ ID NO:) "98. 
SiQ ID NO: 1814 is an amino acid sequence encoded by SEQ ID NO:r.'99. 
S|Q ID NO: 1815 is an amino acid sequence encoded by SEQ ID NO:) COO. 
15 SljQ ID NO: 1816 is an amino acid sequence encoded by SEQ ID NO:1127 (L987P). 
S^Q ID NO: 1 8 1 7 is an amino acid sequence encoded by SEQ ID NO: It 23. 
SEQ ID NO: 1818 is an amino acid sequence encoded by SEQ ID NO.lfOl. 
S&3 ID NO: 1 819 is an amino acid sequence encoded by SEQ ID NO:l S02. 
SEjQ ID NO: 1820 is an amino acid sequence encoded by SEQ ID NO.l 803. 
20 S^Q ID NO: 1 82 1 is an amino acid sequence encoded by SEQ ID NO: 1 804. 
S^QIDNO: 1822 is an amino acid sequence encoded by SEQ ID NO: 1805. 
S^Q ID NO: 1823 is an extended cDNA sequence fordone #50560 (SEQ ID N0 1527- i 
L987P). ' ! 

i [ 
1 m N0: 1824 is a m Ien «* 'DNA sequence for clone L872P (SEQ ID NO:34). \ 
25 SEjQ ID NO: 1825 is the amino acid sequence encoded by SEQ ID N0:1J:24 ! 
SEQ ID NO: 1826 is the cDNA sequence encoding the N-.erminal portion of L552S ' 
SEpiDNO: 1827-1829arecDNAsequencesofportionsofL552S. 
SEp ID NO: 1830 is the N-terminal portion of L552S. ! 
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Q ID NO: 1831-1833 are the amino acid sequences encoded by SEC) ID NO: 1827-1829, 
respectively. j 
sjEQIDNO: 1834-1856 are the amino acid sequences of peptides of L548S. I 
SJEQ ID NO: 1 857-1 860 are PCR primers. : 

i ; 

5 SjEQ ID NO: 1 86 1 is the determined DNA sequence for a fusion of Ral 2 and ORF4 of ' 
f|801P. ! 
SEQ ID NO: 1862 is the determined DNA sequence for a fusion of Ral 2 and ORF5 of » 

pjsoip. i 

SEQ ID NO: 1863 is the amino acid sequence of the fusion of Ral2aid ORF4 ofP80lPi 

10 SEQ ID NO: 1864 is the amino acid sequence of the fusion of Ral 2 and ORF5 of PSOlFj. 

3EQ ID NO:1865 is the detcrrnined cDNA sequence for clone L984P_ (573 A). ? 

ID NO: 1 866 is the determined cDNA sequence for clone L984P_ (512A). j 

SEQ ID NO: 1867 is the determined cDNA sequence for clone L984P_ (NCI-H128). \ 

SEQ ID NO: 1868 is the determined cDNA sequence for clone L984PJDMS-79). \ 

15 $EQ ID NO: 1869 is the amino acid sequence encoded by SEQ ID NO: 1 S65. ! 

^EQ ID NO: 1 870 is the amino acid sequence encoded by SEQ ID NO: 1 866. ! 

SEQ ID NO: 1871 is the amino acid sequence encoded by SEQ ID NO: 1867. 

SEQ ID NO:l 872 is the amino acid sequence encoded by SEQ ID NO: 1 868. i 

ID NO:1873 is a full length cDNA sequence for clone L985P (partial sequence given 

20 ih SEQ ID NO: 1467). ! 

^EQ ID NO:l 874 is the amino acid sequence for L985P encoded by SE.Q ID NO: 1 873 * 
l ' 
SEQ ID NO:1875 is the predicted and determined cDNA sequence foi .1 fusion of Ral2 and 

IL985P,SEQ ID N0.1876 is the predicted amino acid sequence of a fusion of Ral2 and ' 

&985P encoded by SEQ IDNO:1875. 

25 SEQ ID NO: 1877 is the predicted cDNA sequence for a fusion of Ral 2 S and L985P. \ 

^EQ ED NO:l 878 is the predicted amino acid sequence of a fusion of P al 2S and L985P j 

encoded by SEQ ID NO: 1877. 

SEQ ID NO: 1879 is the predicted cDNA sequence for a fusion of Ral 2 S and L985PEx. j 
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SEQ ID NO:1880 is the predicted amino acid sequence of a fusion of Ral2S and L985PEit 
encoded by SEQ ID N0.1879. j 

S^Q ID NO:1881 is the predicted cDNA sequence the extracellular Iood 2 peptide of j 
L<*5P. j 

5 SEQ ID NO: 1882 is the predicted amino acid sequence for the extracelklar loop 2 peptide 



L985P encoded by SEQ ID NO: 1875. 



S^Q ID NO: 1883 is an extended cDNA sequence for clone #5931 6 (SEQ ID NO: 11 80; ! 
L|428P). | 

S^Q ID NO: 1 884 is a first predicted amino acid sequence encoded by $')iQ ID NO: 1 883 ' 
10 arid designated L1428P-ORF1. j 
S^Q ID NO.i 885 is a second predicted amino acid sequence encoded b> SEQ ID NO: 1 883 
arid designated L1428P-ORF2. j 
SEQ ID NO:1886 is a third predicted amino acid sequence encoded by SEQ ID NO:l 883 j 
arid designated L1428P-ORF3. i 

i { 

15 S$Q ID N0:1S87 is a fourth predicted amino acid sequence encoded by SEQ ID NO: 1 883 
arid designated L1428P-ORF4. 

SIpQ ID NO:1888 is a fifth predicted amino acid sequence encoded by S EQ ID NO:ISS3 I 
arjd designated L 1 42 8P-ORP5 . 

SEQ ID NO:1889 is a sixth predicted amino acid sequence encoded by SEQ ID NO:18S3 j 
20 arid designated L1428P-ORF6. j 
SEQ ID NO: 1 890 is a seventh predicted amino acid sequence encoded b / SEQ ID ! 
NO:1883 and designated L1428P-ORP7. j 

SEQ ID NO:1891-1900- are the nucleotide sequences for the database Wis described in j 
Table 16. j 

25 S|Q ID NO: 190 1-1 909 are the deduced amino acid sequences encoded by the nucleotide j 
se quences described in Table 16. 

SEQ ID NO:1910 is the full-length cDNA for clone L1437P (partial sequence given in SEQ 
IDNO:1896). 

J i 
SEQ ID NO:191 1 is the forward primer PDM-433 for the coding region of clone L54SS. j 
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^ N ° : 19,4 ,S DNA "qucnce f„ r ihe recombinant L< , 4S I 

S£Q ID NO: 1 91 5 is the forward primer PDM 49* fnr * a- 1 
5 jfcnTnwn.o,,- t P nm «PDM-49S for the coding regior of clone L551S j 

5 SpQ ID NO: 1916 is the reverse primer PDM-499 for the r^A- ■ , 

iomNnio.7- u the coding region of clone L551S ! 

S^Q ID NO:191 8 is the DNA coding sequence for the recomb.ant L5 51 S i 
SEQ ID NO: 191 9 is the forward primer PDM -170 f a , 

sfeo rn Nn ,«»« • COdmg reei0:i of clone L552 S ; 

SEQ ID NO:1922 „ the DNA coding se quence f or , h e recombinant L5-, S ! 
SEQ ID NO:1923 is the predicted length cDNa s^nce f or dene ,,9069 (U, 
sequence given in SEQ ID NO.90). * 

15 (pjrtial sequence given in SEQ ID NO- 15) ! 

S^Q ID NO: 1926 „ „e ^ ced mi „ 0 ^ ^ ^ S£Q ^ , ^ ! 

t 

t 

20 DETAILED DESCRIPTION OF THE INVENTION i 
J H» prcsen, invent is iimM gen „ d|y B . J 

commons of «. ^ ^ W 

* zt ta ~ "«~» 

MHjione system cells («.».. T cells). ' , 

sj^ilicajly iodi e contraiy, conventional methods of virology, imrnunolory, microbiology: 
btology Md „c.m teM , DNA ,ec^ es „ Wn , ht stll , ^ ^ I 
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i' 

<** ed 1984V N i . I & II (D. Glover, ed.); Oligonucleotide Synthesis (N. 

^ 1984), Nucle.c Ac ld Hybridization (B. Hemes & S . H^s. eds 19 i 
Transcription and Translation (B Hames * <; u- ■ , f 

H, r r . J 1 S & S - ttgglnS ' eds - 1984 >; Animal Cell Cult, re 

(i- Freshney, ed., 1986); Perbal> A ^ ^ ^ ^ ^ ^ j™ 

M publication,, patents and patent applications cited r,rein, whether Jra 
o» mfra, are hereby incorporated by reference i„ their entirety. T 

•I "an" and ^ ^ ? ** * ^ ^ * e singula, fbis 

| an and the mcludc plural references unless the come* dearly States otherwise ! 

XT pepfidei o,i ~ - -"*» - 
±znT £ p " iMi "— -- - - - — -.jlj 

propeBie! „. ^ md 

an immune response * 



20 



25 



■5*, .*|.,«4, ,«,, ,„ 6 . I680 . 1706i 130 ,. |732 , 7J< |?36 |75? ]7s9 i765 ! 
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5 T° i 1 " ' 34 '" 7!J - ' M - 785 ' ^ ^ ™- ™' »><K •* 8 0S, 4. 
. 8 7 8 .„ 82 , 138 4. 1559 , 156 ,. l664i , 668< , W9 , 

r ;; ,767 - ,7; °- n72 -" 74 ' — ■ — . - 

£«- acid Ie , noice! . stI fonh „ „ y „„ ! 
>0 1(125, „ 3 <Mto. 1834 . 1856 , , 86 ,., 872md 187 „ <m - ' m -"V 

* l» M - ta. ,„ p» _ tt ^ , mk of ^ , 

T h „, , „ _ „ ,. |ttns ^ _ rfers ^ ■ 

j•--'-■»«- ^ »«*- ta .*. H ^^ rlh . fchwIof ■^J l , 

target, as further described below. [ 

* mfa „ ^ T . etl]! ta s PJliml ^ , 
XZ I T MBenic , cm te - — <o - 
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^oratory, 1988. b one illustrative example, a peptide may h : imrnobili2ed J . 
sohd support and contacted with patient sera to allow binding of within the sla 

» the .mmobilized polypeptide. Unbound sen, m ay then be reeved and bound antibodies 
detected using, for example, ,25 I-labeled Protein A. ! 
j As would be recognized by the ski.led artist, immunogenic portions of L 

Peptides disclosed herein are also encompassed by the preset invention. An 
isogenic portion," as used herein, is a fragment of an immune pol 
trie .nvention that itself is immuno.ogicahy reactive (,,. specifically binds) with the i 
dlls and/or T-cel, surface antigen receptors that recognize the polypeptide, Immune 
port.ons may generally be identified using we,, W„ technjqu , ;s , sucfa u ^ 
summarized in Pau,, Fundamental J mm uno, 0g y, 3rd ed., 243-247 (Rav, n Press ,993) aid 
references cited therein. Such technics inch* s^ning polypepti(i , !S for ^ | o 
relet wnh antigen-specific antibodies, antisera and/or T-ce„ , ines or Cones. As usjd 
hdem, amisera and antibodies are "antigen-specific" if they spt ,, fica Hy bind to an antigeL 
frfc. they react with the protein in a, ELISA or other immunoassay and do not realt 
deUctab.y with unrelated protcjns) ^ ^ ^ ^ ^ 

described herein, and using well-known techniques. 

J In one preferred embodiment, an immunogenic portion c f a polypeptide jf 

^present invention is a portion that reacts wi th antisera and/or T-cell s at a ,eve, that is d 
^annany^sthanmereactivityofthefun-ieng^ in an ELISA andi 

T-4e„ reality assay). Preferab,y, me ,eve, of immunogeruc activity cfthe .mmunogeni 
po-pon is at least about 50%, preferabiy at ,east about 70% and mo, preferab.y gr eate 

^ ^ ° f >n ™ instancej 

preferred rmmunogenic portions wi,f be ldentified ^ haye , ^ rf J 

actpty greater than that of the corresponding fulUength po.ypeptide, , havmg greater 

tha4 a bout,00o/.or,50Voormoreimmun O genicactivity. ■ 

In certain other embodiments, iHustrative immunogenic portions maj 
«** p C pti d e S in which „ N . tennbaJ Ieader ^ ^ ^ J 

been de.eted. Other iHustrative immunogenic portions wil, co „tain , sma„ N- M d/or| 
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j 

tr°* 100 «* ^ «■» — «*. »k 

(nature protejn. j 

i 

i to «»hT «,b0d tat „,, , polw , ide conposjlion rf ^ .^^.^ j 

err ^ a ~- ° r *° — « ■ 
***** ^ „ ^ se , uence disclosed htreix or io 4 

^■agment or variant thereof. ; 

^ . o, „„« , hat „ clpab|e o( (lkit . ne t ^ ^ 

Tto=on4,io„ ! ofmod tm( ,oh, 8 h s »i„ ee „ er . ' ] 

ET*," * * 2J ' * « •» ~ -™» «*. o,U 

4- -> fonh i„ SEQ ,D N 0 !: 3*.,4„. 7S6 . 7g7 . 789 , ^ 

. T'" 5 - ,6 "" 6 "' — .? 

K » IW " 770 ' " 72 -" H «* — . 

1868, 1873, 1883 and 1884-1890. i 

. In another aspect, the present invention provjdes Varian)J j 

c^ons d e scribcd ^ Pol}Tepridc ^ gene ^ jy Pj^t 

along us length, to a polypeptide sequences set forth herein. f 
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*ov,deby,„ ' emb0d °' e "'' «" V*"** « v ri „, s 

* «- P-n, ntvention „ im ^ cMy „, , ivt ^ 

5 provided * J" """" ^ Cmb ° di ™'' *• P °' Widt <"« - — L 

£ .j- yt, « *» ,„%, md „„, . |eajt ^ 

exhibited by a full-length polypeptide sequence specifically set fotih hnein ' 

Wall, Son, a peptide !p „ ifki]|> ^ j 

» Jst^ons, deletions, additions ^ Suth ^ ™ 

<W»d herein and/., any of , ^ of .^.^ ^ ^.^^ , 

T ™ «* 130 — P*n» U, an,™ , cids) has bei„ 

| 11 ™»""'»»»^. « vman, tonllll , c sllbs , 1MlOTS I 

I* .; d -** - -«*-» -» be made in ,„ E ^ of „, 

polynucleotides and polvDenfirW nf »u . 
25 Jleeulethaten Pf'ypcpbdes of the present invention and still cblain a functioniil 

"f Pol^de to .tea, an e,»i™,, M , „ „,„ an improved, v l, J 

poit.on of, polypi 0 f the h,ve„,i„ n , „„ = st| „ e(| ; 8 V "" a °' f 
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Amino Acids 

Alanine 

Cysteine 
Aspartic acid 

G lutamic acid GIu g 

Plenylalanine 
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i 

Table,'9 ! 

Codons ! 



A GCA GCC CCG (jcu " [ 

c UGC UGU j 

D GAC GAU j 

GAA GAG j 

F uuc UUU | 

G GGA GGC GGG Ci3U j 

H CAC CAU \ 

1 AUA AUC AUU j 

K AAA AAG ] 

L UUA UUG CUA CiJC CUG CuL 

M AUG I 

i 

N AAC AAU i 

i 

P CCA CCC CCG CCU I 

Q CAA CAG ! 

R AGA AGG CGA CGC CGG CgL 

S AGC AGU UCA LCC UCG ucf 

T ACA ACC ACG ACU | 

V GUA GUC GUG 

W UGG 

J UAC UAU 



GUU 



In maJdag such changes, the hydropathic index of an,™ acids m av be 

XI * ™ of fc ~ c — acid «« - ^ 
X X on a ^ is gener% " in * e - <** - ' * 

— d ^ * referencc , It js ^ ^ ^ reiatjve _ j 

*J. the .ntcract.on of *e protein with oth er molecuJes , for et3niple 
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4» <- m* » w . ,-o,„ ^ ( .,, ): e ; ; ,: 

5 1JS); histidine (-3.2V elutamat,. r i <;-> • " P P 

r i j.*;, giutamate (-3.5); glutamine (-3.5): asDartate r 7 <;•, • 

3 5V lysine «- 101 .i • - aspartate (-3.5); asparagme (- 

lysine (-3.9); and argmine (-4.5). ! 

It is known in the art that certain anuno acids nay be -ubstin^ u , L 
^no acids hav ing . simi]ar hy ^ c ^ ^ scQre ; ' ~ 

4b bio^ca, activity, „ , iH obtain a ^ ^.J^ ' 8 ^ T 
±il.™.r j .. ™ aadswh "' el 'y d n>P»*i.iuiclkc S a, cl »ill 1 ii, 

N«.taiiy mCOTporated hereil b re ."".mi 

As ^ in U S. P MM 4,„4,,0,. , ht foIlortllg ^ vdo | 
gned to amino acid wcirii.*,. - - ...... s 



20 



have been a.wion^t • • «« mowing hy.lrophilicity valu«A 

ha* b«en ^ fc _ ^ ^ ^ ^ 

V"™ (+3 ° ± * — ™* ~ W* 8 >uUm,ne ,, 02 • gIy d e ^ 
threonine (-0.4)- nroline f-n <; + ^ , . * g ] ycme (0£ 

77- w. 3 »; (-is); to lsolmcte H8: ; ; ) 

prcljmd. *° J TO ™ re P«rtc«la.I^ 

fa « lM v= AS ,°'" ,i ° ed ^ " Cid S " te,, ' , "' i0nS " C *-»• oj 



76 



1 
I 



210l2I.47gqi6 



in 



|° an* polynucleotide may l« fonher modified o increase stability 
Possible modiBcUons include but , . ■ > 

0 med forms of adenine, cyudine, guanine, thymine and uridine. j 
Amino acid substitution, may further be made on the basis of similarin 1 

, ^uaiuveiy enarged amino acids include Ivein.. • • . 

15 wiij unchareed n«l»^ a 8m ""'' ^ amino aci(i '« 

■ JhJZZZL™ h " 8 ^ h *~ ~» 

. wne, glycine and alanine; asparagine and glutamine- anc serine ,h • i 

chains include m «u i y rep,, ' sent conservative 

,e 'i ,eU ' met ' ala > P h * Wlys. arg, his; and (5)phe tyr tro hi* A ■ f 

20 alternatively contain „„ ^' A V:tlant ma * « 

^.iimveiy, contain nonconservat ve chanrec ir, , r 

Polypeptides differ ft- en:l ' odi ™*> varianl 

IT ! T 3 " at,Ve SCqUenCe ^ SUbStitUti0 "> «• Edition of f, J 

, P™l«™. The polypcpude ma, J so u conjueated , 0 ., Iinlt „ „ „,. 
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1 °; ~ - «- — » F c SiIi „„, ,> ,„ 3b0M 75 , 40 1 
l£ wi::r ::t;;: n ^ — -4 

A I , 8 d - 5 ' Su PP L 3 > PP- 345-358; Hein J. (1990) Unified 

J ' Myers, b * w - Muller W. (1988) CABIOS a* i 1 1*7 n i~ * 
rvLi. ti. , ' t-^/G'S 4.11-1 7 ; Robinson, E.D H 97 H 

Co**. 7W ;y : l05; Santou, N. Nes M f 19871 ^ / nw r , ' 
P-H.A. and Sokal R, R riPTIl v • 1 ^ ^0-4^ Sneath 

««u. i^K- (1973) Numerical Taxonomy - rite Phncinh, n »j p . > 
Nuinprirni 7v~ r nnapia and Practice of 

XT 77* Fra ™» te - s »^».cA ; w ilta ,w J „ dLipmm D ,f 
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BESTFIT, BLAST, FASTA, and TFASTA in (he Wisconsin Genetic, Software PacJ 
Gineucs Computer Group (GCG), 575 Science Dr., Madison, WI), or by inspection. | ' 
! One preferred example of algorithms that are suitable for determining 

P<W sequence identity and sequence similarity are the BLAST and BLAST 2 jo 
aliorithms, which are described in Altschul et al. (1977) Nucl. Acids Re, 25-3389-34(J> 
•* Altschul et al. (1990) J. Mol Biol. 215:403^10, respectively. BLAST and BLAST 2 i 
can be used, for example with the parameters described herein, to determine perci 
sequence identity for the polynucleotides and polypeptides of the inve ;1 :ion. Software f<jr 
petfomung BLAST analyses is publicly availaWe through the National Center for 
B.ptechnology Information. For amino acid sequences, a sconng matrix can be used to 
emulate the cumulative score. Extension of the word hits in each ,1 rection are hahed 
wHen: the cumulative alignment score faUs off by the quantity X :=iom its maximurn 
amoved value; the cumulative score goes to zero or below, due to the accusation of oni 
or bore negative-scoring residue alignments; or the end of either sequence is reached Thi 
BLkST algorithm parameters W, T and X determine the sensitivity and speed of the 
aiij foment. j 

In one preferred approach, the "percentage of seq-^nce identity" i 
detjamined by comparing two optimally aligned sequences over a wi n ,bw of compare! 
of « least 20 positions, wherein the portion of the polypeptide sequence in the comparisoi 
wujdow may comprise additions or deletions (/. ,. ga p S) 0 f 20 percent or less, usually 5 ti 
15 percent, or 10 to 12 percent, as compared to the reference sequenc, (which does not 
corpse additions or deletions) for optimal alignment of the two sequence, Thi 
percentage is calculated by determining the number of positions at wnch the identical 
ammo acid residue occurs in bom sequences to yield the number of matched position J 
dtvldiBg the number of matched positions by the total number of position in the reference 
sequence (/.,. the window size) and multiplying the result, by 100 to y .Id the percentage 1 
of sequence identity. i 

, Within other illustrative embodiments, a polypeptide may be a fusioj 

polypeptide that comprises multip.e polypeptides as described herein, o, that comprises «\ 
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tie first third of the protein (e.g., the first N-terrninal 100-1 10 amino a :ids), and a protein! D 
derivative may be lipidated. Within certain preferred embodiments, he first 109 resides 
of a Lipoprotein D fusion partner is included on the N-terminus to provide the polypeptide 
*|ith additional exogenous T-cell epitopes and to increase the exprw.-ion level in £ c\>li 
(this functioning as an expression enhancer). The lipid tail ensures optimal presentation jo f 
tfje antigen to antigen presenting cells. Other fusion partner, inclu.k the non-structural 
pjotein from influenzae virus, NS1 (hemaglutinin). Typically, the N -terminal 81 amii,n 
acjids are used, although different fragments that include T-hslper epi.o^s may be used, j 

In another embodiment, the immunological fusion pmtner is the protrin 
krjown as LYTA, or a portion thereof (preferably a C-termina] portion). LYTA is derived 
trim Streptococcus pneumoniae, which synthesizes an N-acetyl-L-alajine amidase knoin 
as amidase LYTA (encoded by the LytA gene; Gene 4J:265-292, 1S86). LYTA is in 
aufcolysin that specifically degrades certain bonds in the peptidoglycar backbone. The I. 
tetjminal domain of the LYTA protein is responsible for the affinity to the choline or io 
15 some choline analogues such as DEAE. This property has beer, exploited for tlL 
development of E. coli C-LYTA expressing plasmids useful for egression of fusil 
proteins. Purification of hybrid proteins containing the C-LYTA fra^nent at the aminl 
terminus has been described (see Biotechnology 70:795-798, 1992). Within a preferrcjJ 
eirfrodiment, a repeat portion of LYTA may be incorporated into a fusion polypeptide. ,;v 
20 rejjeat portion is found in the C-terminal region starting at residue H8. A particularly 
prejferred repeat portion incorporates residues 1 88-305. j 
! Yet another illustrative embodiment involves fusion polypeptides, and the 

poljrnucleotides encoding them, wherein the fusion partner comprises a targeting sign^ 
capable of directing a polypeptide to the endosomal/lysosomal compartment, as described 
25 in ijj. S. Patent No. 5,633,234. An immunogenic polypeptide of the invention, when fused! 
witji this targeting signal, will associate more efficiently with MHC class II molecules ani 
thereby provide enhanced in vivo stimulation of CD4' T-cells specific for the polypeptide, j 
Polypeptides of the invention are prepared using any or a variety of well 
knoMm synthetic and/or recombinant techniques/the latter of which an, further described 
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t<? express, proteins, polypeptides, peptides and the like. Such segments may be naturally 

isolated, or modified synthetically by the hand of man. | 

j As will be also recogni2ed by the skilleu artisan, polynucleotides of die 

invention may be single-stranded (coding or antisense) or double-strinded, and may be 

5 e|na (genomic, cDNA or synthetic) or RNA molecules. RNA molxules may include 

HpRNA molecules, which contain introns and correspond to a DNA rulecule in a one-tb- 

I i 
o*e manner and mRNA molecules, which do not contain introns. Additional coding br 

njn-coding sequences may, but need not, be present within a polynucleotide of the present 
injvention, and a polynucleotide may, but need not, be linked to other molecules and/pr 
10 support materials. \ 
j Polynucleotides may comprise .a native sequence (j..:., an endogenous 

sequence that encodes a polypeptide/protein of the invention or a pon ion thereof) or miy 
cojmprise a sequence that encodes a variant or derivative, preferably and immunogenic 

variant or derivative, of such a sequence. ' 

! ■ j 

■ Therefore, according to another aspect of the present inventioji, 

polynucleotide compositions are provided that comprise some or all cf a polynucleotide 
sequence set forth in any one of SEQ ID NOs:l-57, 59-323, 341-782. 784-785, 788,790, 
79?, 794, 796, 800-804, 807, 808, 810-826, 878-1382, 1384-1559, 156M664, 1668, 166* 
16I76, 1680-1706, 1708-1732, 1734, 1736-1757, 1759-1765, 1767-1770, 1772-1774, 177<4- 
18j)5, 1824, 1826-1829, 1865-1868, 1873, 1883 and 1884-1890, complements of a 
pojynucleotide sequence set forth in any one of SEQ ID NOs:l-57, 59-223, 341-782, 784- 
78?, 788,790, 792, 794, 796, 800-804, 807, 808, 810-826, 878-1382. 1384-1559, 156lL 
1664, 1668, 1669, 1676, 1680-1706, 1708-1732, 1734, 1736-1757, 1759-1765, 1767-177(1 
n|2-1774, 1776-1805, 1824, 1826-1829, 1865-1868, 3873, 1883 an.l 1884-1890, ami 
25 degenerate variants of a polynucleotide sequence set forth in any one of <:EQ ID NOs: 1-57;. 
59^23, 341-782, 784-785, 788,790, 792, 794, 796, 800-804, 807, 808, !U 0-826, 878-138^ 
1344-1559, 1561-1664, 1668, 1669, 1676, 1680-1706, 1708-1752, 1734, 1736-1757, 17591 
17<J5, 1767-1770, 1772-1774, 1776-1805, 1824, 1826-3829, 1865-1868, 1873, 1883 and 
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1884-1890. In certain preferred embodiments, Die polynucleotide -equences set foJth 
hisrein encode immunogenic polypeptides, as described above. 

In other related embodiments, the present invention provides polynucleotide 
vjriants having substantial identity to the sequences disclosed herein in SEQ ID NOs:l J7, 
5 50-323, 341-782, 784-785, 788,790, 792, 794, 796, 800-804, 807, 808, :31 0-826, 878-13sb, 
i: 84-1559, 1561-1664, 1668, 1669, 1676, 1680-1706, 1708-1732, 1734, 1736-1757, I75L 
1V65, 1767-1770. 1772-1774, 1776-1805, 1824, 1X26-1829, 1865-18€8, 1873, 1883 JpL 
If 84-1890, for example those comprising at least 70% sequence identit), preferably at leist 
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% or higher, sequence identijy 
10 compared to a polynucleotide sequence of this invention using the methods described 
Mrein, {e.g., BLAST analysis using standard parameters, as described bjlow). One skilled 
injthis art will recognize that these values can be appropriately adjusted to determine 
corresponding identity of proteins encoded by two nucleotide sequels by taking in jo 
acpount codon degeneracy, amino acid similarity, reading frame positioning and the like. ! 
15 Typically, polynucleotide variants will contain one or more substitutions, 

additions, deletions and/or insertions, preferably such that the imnnmogenicity of Die 
polypeptide encoded by the variant polynucleotide is not substantially .liminished relative 
to k polypeptide encoded by a polynucleotide sequence specifically set forth herein). Til 
terjn "variants" should also be understood to encompasses homologous cenes of xenogenl 
20 origin. i 

In additional embodiments, the present invention provides polynucleotide 
fragments comprising various lengths of contiguous sbetches of sequence identical to ri 
complementary to one or more of the sequences disclosed hereir . For example', 
polynucleotides are provided by this invention that comprise at least about 10, 15, 20, 3(1, 
25 40j 50, 75, 100, 150, 200, 300, 400, 500 or 1000 or more contiguous nucleotides of one c'r 
mcjre of the sequences disclosed herein as well as all intermediate length there between, li. 
wii be readily understood that "intermediate lengths", in this context means any lengtb 
betiveen the quoted values, such as 16, 17, 18, 19, etc.; 21, 22, 23, etc.; 30, 31, 32, etc.; 5o| 
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preparation and use in the intended recombinant DNA protocol. For sample, ilhistratije 
polynucleotide segments with total lengths of about 10,000, about 500), about 3000, about 
,000, about 1,000, about 500, about 200, about 100, about 50 base p&-„ in length, and t*e 
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like, (including all intermediate lengths) are contemplated to U useful in mjy 

iniplementations of this invention ' 
I J 
] When comparing polynucleotide sequences, two sequences aie said to oe 

"identical" if the sequence of nucleotides in the two sequences is the same when aligned fir 
mixirnurn correspondence, as described below. Comparisons between two sequences a^e 
typically performed by comparing the sequences over a comparison willow to identify arid 
compare local regions of sequence similarity. A -comparison window" as used hereii, 
re^rs to a segment of at least about 20 contiguous positions, usually 3D to about 75, 40 ip 
abjmt 50, in which a sequence may be compared to a reference sequence of the sarri 
number of contiguous positions after the two sequences are optimally al-jmed. ! 
1 Optimal alignment of sequences for comparison ,nay be inducted using thl 

15 Megalign program in the Lasergene suite of bioinlormatics software [DNASTAR. Incj, 
Madison, WI), using default parameters. Tnis program embodies several alignment 
scrjemes described in the following references: Dayhoff, M.O. (]|i78) A model ojf 
evolutionary change in proteins - Matrices for detecting distant relationships. In Dayhofl 
M.O. (ed.) Atlas of Protein Sequence and Structure, National Bio-nedical Research 
20 Foundation, Washington DC Vol. 5, Suppl. 3, pp. 345-358; Hein (1990) Unified 
Apjroach to Alignment and Phylogenes pp. 626-645 Methods in Etymology vol. 1 83^ 
Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M. (1989) CABIOS 
J:lf 1-153; Myers, E.W. and Muller W. (1988) CABIOS 4:1 1-17; Robinson, E.D. (197l| 
Co/hb. Theor 77:105; Santou, N. Nes, M. (1987) Mol. Biol. Evol. -f 406-425; Sneathj 
25 P.lU and Sokal, R.R. (1973) Numerical Taxonomy - the Principle, and Practice o\ 
Numerical Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J and Lipman, D.J 
(1983) Proc. Natl. Acad,, Sci. USA 50:726-730. 

Alternatively, optimal alignment of sequences for comparison may bJ 
contacted by the local identity algorithm of Smith and Waterman (1981; Add. API. Matl^ 

88 , I 
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2:482, by the identity alignment algorithm of Needleman and Wunsch (1970) J. Mol Biol. 
41443, by the. search for similarity methods of Pearson and Lipman (1988) Proc. A'i/. 
A(ad Set. USA 85: 2444, by computerized implementations of the:,: algorithms (GaIp 
BESTFIT, BLAST, FASTA, and TFASTA in 'the Wisconsin Genetics Software Packajc' 
Genetics Computer Group (GCG), 575 Science Dr., Madison, Wl), or by i^pe^,,. [ 

One preferred example of algorithms that aro suitable for determining 
percent sequence identity and sequence similarity are the BLASI and BLAST 2|0 
algorithms, which are described in AltschuJ et;aJ. (1977) ; ucl Acid, Res. 25 3389-3402 
and Altschul et al. (1990) / Mol. Biol. 2 1 5:403-410. res F : .ively. BLAST and BLAST 2lo 
cat be used, for example with the parameters described herein, to determine percent 
sequence identity for the polynucleotides of the invention. Softu.re for performing 
BLAST analyses is publicly available through the National Center for Biotechnology 
Intimation. In one illustrative example, cumulative scores can be calculated using f] r 
nucleotide sequences, the parameters M (reward score for a pair of natching residue!- 
15 always >0) and N (penalty score for mismatching residues; always <0) Extension of the 
wdrd hits in each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goo, to zero or beloi 
due to the accumulation of one or more negative-scoring residue alignments; or the end jf 
eitier sequence is reached. The BLAST algorithm parameters W, T and X determine the 
20 serktivhy and speed of the alignment. The BLAST* program (for nu:,eotide sequenced 
uses as defaults a wordlength (W) of 1 1, and expectation (E) of 10, an.l the BLOSUM 6 i 
scoping matrix (see Henikoff and Henikoff (1989) Proc. Nail Acad. <W. USA 89:1091 5 | 
alignments, (B) of 50, expectation (E) of 1 0, M=5, N~-4 and a compariso , of both strand, I 
j Preferably, the "percentage of ! sequence identity" i, determined by 

25 comparing two optimally aligned sequences over a window of comparison of at least 2(j 
positions, wherein the portion of the polynucleotide sequence in the o nparison windovi 
ma, comprise additions or deletions {i.e., gaps) of 20 percent or less usually 5 to A 
penjent, or 10 to 12 percent, as compared to the reference sequence, (which does nol 
comprise additions or deletions) for optimal alignment of the two sequences. ThJ 

89 
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percentage is calculated by determining the njurobcr of p^itions at -vhich the identical 
nucleic acid bases occurs in both sequences tp yield th- number of matched positiork 
dividing the number of matched positions by the total „. a „b er of posit!,™ in the reference 
sequence (i.e., the window she) and multiplying the. results by 100 to yield the percentage 
5 of sequence identity. j 

| It will be appreciated by those of ordinary skill in the ail that, as a result jf 

thj degeneracy of the genetic code, there are many nucleotide sequences that encode la 
pojypeptide as described herein. Some of these 'polynucleotides bear minimal homology to 
th«j nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due ft, 
10 difjferences in codon usage are specifically contemplated by the present invention. Furthe[, 
allies of the genes comprising the polynucleotide sequences provided htein are within trie 
sc9pc of the present invention. Alleles are endogenous genes that are dtered as a result of 
onf or more mutations, such as deletions, additions and/or substitutions of nucleotide]. 
The resulting mRNA and protein may, but need not, have an altered stricture or function 1 . 
15 Alleles may be identified using standard techniques (such as hybridizaion, amplificatiol 
anqVor database sequence comparison). I 
! Therefore, in another embodiment of the invention, a mu^-genesis approach, 

suck as site-specific mutagenesis, is employed for the preparation of immunogenic variant^ 
and/or derivatives of the polypeptides described herein. By this approach, specific 
20 modifications in a polypeptide sequence can be made through mutagenesis of the 
underlying polynucleotides that encode them. These techniques provides a straightforwarcj 
approach to prepare and test sequence variants, for example, incorporating one or more of 
the -foregoing considerations, by introducing one or more nucleotide sequence changes mtd 
the polynucleotide. 1 

Site-specific mutagenesis allows the production of mutants through the usj 
of specific oligonucleotide sequences which encode the DNA seque,.,e of the desired] 
mutation, as well as a sufficient number of adjacent nucleotides, to .provide a primer! 
sequence of sufficient size and sequence complexity to form a stable duplex on both sides' 
of the deletion junction being traversed. Mutation may be employed in a selected! 
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polynucleotide sequence to improve, alter, decrease, modify, or otnsrwise change t]je 
properties of the polynucleotide itself, and/or .alter the properties, activity, compositioji, 
stability, or primary sequence of the encoded polypeptide. : 
In certain embodiments of the present invention, the mentors contempla|e 
the mutagenesis of the disclosed polynucleotide sequences to alter one: or more properties 
of the encoded polypeptide, such as the immunogenicity of a polypeptide vaccine. The 
techniques of site-specific mutagenesis are well-known m the art, and ore widely used la 
crote variants of both polypeptides and polynucleotides. For exanple. site-specific 
mutagenesis is often used to alter a specific portion of a DNA molecule. In sue}! 
embodiments, a primer comprising typically about 14 to about 25 nucleotides or so in 
leqgth is employed, with about 5 to about 10 residues on both sides of :he junction of tli 

secuence being altered. ' 

i 

As will be appreciated by those of skill in the art, site-s^cific mutagenesis 
techniques have often employed a phage vector that exists in both a single stranded ani 
do*ble stranded form. Typical vectors useful in site-directed mutagens as include vectori 
such as the Ml 3 phage. These phage are readily commercially-available and their use il 
generally well-known to those skilled in the art. Double-stranded ,]asmids are als6 
routinely employed in site directed mutagenesis that eliminates the step of transferring thl 
ger e of interest from a plasmid to a phage. j 
In general, site-directed mutagenesis in accordance herewi'Ji is performed by 
firs: obtaining a single-stranded vector or melting apart of two strands of a double-strandei 
vecior that includes within its sequence a DNA sequence that encodes the desired peptide; 
An oligonucleotide primer bearing the desired mutated sequence is prepared, generally 
synthetically. This primer is then annealed with the single-stranded v e: ;or, and subjected 
to polymerizing enzymes such as £ coli polymerase I Klenow foment, in order to 
complete the synthesis of the mutation-bearing strand. Thus, a heterDduplex is formed 
wherein one strand encodes the original non-mutated sequence and the second strand bears! 
the Hesired mutation. This heteroduplex vector is then used to transform appropriate cells! 



91 



210I2M78C16 

*|ch as E. coli cells, and clones are selected which include recombinant vectors bearing «L 
mutated sequence arrangement. j 

The preparation of sequence variants of the selected pepude-encoding DNA 
segments using site-directed mutagenesis provides a means of producing potentiaJlv usefjj 
5 spjectes and is not meant to be limiting as Ware other ways in wind, sequence vanais 
ofj pephdes and the DNA sequences encoding them may be obtain. For exampi 
recombinant vectors encoding the desired peptide sequence may be treated with mutagenjc 
agfents, such as hydroxyzine, to obtain sequence variants. Specili: details regarding 
th.se methods and protocols are found in the teachings of Maloy et al. 1 994- Segal 1 9?J. 
10 Pr^kop and Bajpai, 1991; Kuby, 1994; and Maniatis e,a,., ,982, each incorporatedherein 
byj reference, for that purpose. I 



A. 



j As used herein, the term "oligonucleotide directed mutagenesis procedure 1 

rdfers to template-dependent processes and vector-mediated propagation which resul, in al 
T 6 ' m c °™«<*™ of a specific nu'cleic acid mokcuJe relative to i,s initill 
IS concentration, or in an increase in the concentration of , detectaNe signal, such Js 
anvphfication. As used herein, me term "oligonucleotide directed mutagenesis proced J 
is jntended to refer to a process that involves the template-dependent tension of a primer 
mjlecule. The term template dependent process refers ,o nucleic acid synthesis of an RNA 
or k DNA molecule wherein the sequence of the newly synthesized strand of nucleic acid is 
20 d^ted by the well-known rules of complementary base pairing (see, for example, Watsoi 
19|7). Typically, vector mediated methodologies involve the introduction of the nucleic 
«J fragment into a DNA or RNA vector, the clonal amplification of the vector, and the 
recovery of the amplified nuc.eic acid fragment. Examples of such methodologies J 
provided by U. S. Patent No. 4,237,224, specifically incorporated hereir by reference in it! 
25 entirety. . 

i 

{ In another approach for the production of polypeptide varies of the pres J 

invention, recursive sequence recombination, as described in U.S. Pat-n, No 5 837 4 J 
ma 7 be employed. In this approach, iterative cycles of recombination and screening o, 1 
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The use of a hybridization probe 'of about 15-25 nucleotides in length allows 
th* formation of a duplex molecule that is boih stable and selective. Molecules havine 
contiguous complementary sequences over stretches greater than 15 cases in length « 
generally preferred, though, in order to increase stability and selectivity of the hybrid, arid 
thereby improve the quality and degree of specific hybrid molecules obtained. One wij] 
generally prefer to design nucleic acid molecules having gene-complementary stretches cjf 
15 to 25 contiguous nucleotides, or even longer where desired. ; 

Hybridization probes may be selected frorj any ponijn of any of the 
sequences disclosed herein. All that is required is to review the sequences set forth herein, 
r to any continuous portion of the sequences, from about 15-25 nuclides in length up to 
anA including the full length sequence, that one wishes to utilize as a prcbe or primer. The 
choice of probe and primer sequences may be governed by various factDrs. For examplj, 
oni may wish to employ primers from towards the termini of the total sequence. j 
^ Small polynucleotide segments or fragments may be readily prepared by, for 

15 example, directly synthesizing the fragment by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. Also, fragments may be obtained by 
application of nucleic acid reproduction technology, such as the PCR 1 " technology of U. g 
Paint 4,683,202 (incorporated herein by reference), by introducing seized sequences intl 
recombinant vectors for recombinant production, and by other ncombinant DNA 1 
20 techniques generally known to those of skill in the art of molecular bioloey. '. 
j The nucleotide sequences of the invention may be used ±r their ability to 

seljctively form duplex molecules with complementary stretches of the :atire gene or geni 
fragments of interest. Depending on the application envisioned, one will typically desire trj 
employ varying conditions of hybridization to achieve varying degree of selectivity of 
25 proj,e towards target sequence. For applications requiring high selectivity, one will 
typically desire to employ relatively stringent cenditions to form the hybrids, e.g., one wilj 
selact relatively low salt and/or high temperature conditions, such as provided by a sail 
concentration of from about 0.02 M to about 0.15 M salt at temperahnes of from about' 
50°p to about 70°C. Such selective conditions tolerate little, if any, mismatch between thj 
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probe and the template or target strand, and would be particul'arly citable for isolating 
related sequences. j 

Of course, for some applications,, for exa ,ple, where ore desires to prepajje 
mutants employing a mutant primer strand hybridized to an underlying template, lesk 
5 stringent (reduced stringency) hybridization conditions will typically b, needed in order to 
all|w formation of the heteroduplex. In these circumstances, one may desire to employ Jt 
conditions such as those of from about 0.15 M to about 0.9 M salt, at te mperatures ranging 
frcjB about 20"C to about 55'C. Cross-hybridizing species can thereby b, readily identified 
as positively hybridizing signals with respect td control hybridizations. In any case, it ii 
10 generally appreciated that conditions can be rendered more stringent l,y the addition jf 
increasing amounts of formamide, which serves to destabilize the hybrid duplex in the 
same manner as increased temperature. Thus, hybridization conditions can be readily 
manipulated, and thus will generally be a method of choice depending on the desired 
results. I 

According to another embodiment of the present invention, polynucleotidi 

compositions comprising antisense oligonucleotides are provide. Antisens] 

oligonucleotides have been demonstrated to be effective and targeted inhibitors of proteij 

synthesis, and, consequently, provide a therapeutic approach by which a disease can bJ 

treated by inhibiting the synthesis of proteins that contribute to the disea;;. The efficacy oi 

20 antfeense oligonucleotides for inhibiting protein synthesis is well established. For example 

^synthesis of polygalacturonase and the muscarine type 2 acetylcholine receptor are 

inhabited by antisense oligonucleotides directed to their respective mRNA sequences (U. sj 

Patent 5,739,119 and U S Patent 5 7SQ xiq^ v„*u ■ i 

j °- ratent Further, examples of antisense inhibition 



15 



25 



havj; been demonstrated with the nuclear protein cyclin, die multiple drug resistance gen j 
(Mlj>Gl), ICAM-1, E-selectin, STX-1, striatal GABA A receptor and human EOF (Jaskulskij 
et a!.. Science. 1988 Jun 10;240(4858):I544-6 ; Vasanthakumar and Ahmed, Cancerj 
Conjmun. 1989;l(4):225-32; Perish/., Brain Res Mol Brain Res. 1998 ."un 1 5;57(2):3I0-i 
20; U. s. Patent 5,801,154; U.S. Patent 5,789,573: U. S. Paten. 5,718,70!» and U.S. Patentj 
5,6ll0,288). Antisense constructs have also been described that inhibit u,d can be used to 
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mfam , variety of abnormal cellular proliferation!, cancer (U. S. Patent 5,747 470- U 
■ v 5,591.317 «ul U. S. Patent 5,783.i 8 3). ' ' ' ' ' 

/J l , neref0re ' ^ CCrtain emb0din,en tS > *™ -eniion provides 

oligonucleotide sequences that mm n r,v ' » P 

5 specifically binding , 0 polynucleotide sequence describe • , " 

t ! v , - ' se <3 uence described herein, or a complement thereof 

n.o„e embodiment, the a^ ense oligonucleotides comprise DNA or ,eriv ati ve S the Jf 
jTT^ 46 ° H80nUC,e0tideS C ° mpriSe ^ « Stives thereof. J. 

pllT " ^ ° H80nUC,eOtl ' deS ^ m ° dified DN - L 
PW^oated modified backbone. In , fourth embodimem ^ 

fences comprise peptide nucleic acids or derivatives thereof. ,„ :ich case> pref J d 
oom posi(ions comprise a sequence region that is complementary, and more preferably 
supsta.tially-comp.ementary, and even more preferably. completely elementary , 0 0 j e 
or more portions of polynucleotides disdosed herein. Selection of a „ li: ,nse compositiois 
specie for a given gene sequence is based upon analysis of the chosen .arget sequence Jd 
delation of secondary structure , Tm , bindiflg ^ ^ ^ ^ , 

coitions may be S e,ected based upon their'relative i„ ability t0 fonn dimers> 
pother secondary structures that wou.d reduce or prohibit specific tin din g l0 the tar g |t 
-JNA » a host cell. Highly preferred target regions of the mRNA, are those which a,e it 
or^ear the AUG translation ir^on codon, and those sequences ,h < h « substantia] L 
commentary to 5' regions of the mRNA. Thfse secondary structure malyses and target 
^ selection considerations can be performed, for example. usin S ,4 of the OL1GO primer 
software and/or the BLASTN 2.0, algorithm soft.,, (Alts:hul „ c , ^ 
A(jids Res. 1997, 25(I7):3389-402). I 

25 A. „ >^ ^ ^ ° f ^ antiSenSe ddiVery ^ e ^' 0yin 8 a sh °« Peptide vector 
25 er^ed MPG (27 residues), „ ^ contemplated . ^ ^ ^ T 

hy^ophobic domain derived from the fusion sequence of HFV g P 4, and . h ydrop hi,4 
dornam from the nuclear , wauzation sequence of SV40 ^ ^ ^ ^ 
Aids Res. 1997 Jul 15 ;25( 14):27 3 0- 6) . It has been demonstrated that .everal mo.ecu.es jf 
H ^ Peptide C03t ** oligonudeoUdes and can be delnered into cultured 
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The enzymatic nature of a ■riboryme is advantageous over many 

tedhnologies, such as aniisense technology (where a nucleic acid molecule simply binds to 

! i 
a nucleic acid target to block its translation) since the concentration of ribozyme necessaiy 

to affect a therapeutic treatment is lower than that of an antisense oligonucleotide. This 

advantage reflects the ability of the ribozyme to act eazymatically. Thu; a single ribozyme 

mclecule is able to cleave many molecules of target RNA. In addition, the ribozyme is k 

highly specific inhibitor, with the specificity of inhibition depending net only on the base 

paiing mechanism of binding to the target RNA, but also on the mechanism of target RNA 

cleavage. Single mismatches, or base-substitutions, near the site of cleavage can 

completely eliminate catalytic activity of a ribozyme. Similar mismatches in antisense 

mcjlecules do not prevent their action (Woolf etal, Proc Natl Acad Sci USA- 1992 Aup 

1 5^89(1 6):7305-9). Thus, the specificity of action of a ribozyme is grester than that of ah 

antisense oligonucleotide binding the same RNA; site. i 

The enzymatic nucleic acid moiecule may be formed in a hammerhead, 

! : I 

15 hairpin, a hepatitis 5 virus, group I intron or RNaseP RNA (in association with an RJNA 

guijie sequence) or Neurospora VS RNA motif. Examples of hammerhead motifs arc 

described by Rossi etal Nucleic Acids Res. 1992 Sep 1 1;20(17):455!>-65. Examples of 

hairpin motifs are described by Hampel etal. (Eur. Pat. Appl. Publ. l>Jo. EP 0360257). 

! I 

Hainpel and Tritz, Biochemistry 1989 Jun 13;28(12):4929-33; Harapcl etal., Nucleic 
20 Acjds Res. 1990 Jan 25;l8(2):299-304 and U. S. Patent 5,631,359. An example of the 
hepatitis 5 virus motif is described by Perrotta and Been, Biochemistry. 1992 Dec 
1-4(47) :1 1843-52; an example of the RNaseP motif is described by Gucirier-Takada ct al\ 
Cell. 1983 Dec;35(3 Pt 2):849-57; Neurospora VS RNA ribozyme motif is described by 
Collins (Saville and Collins, Cell. 1990 May 18;6K4):685-96; Savilk and Collins, Proe 
25 Natl Acad Sci USA. 1991 Oct l;88(19):8826-30; Collins and Olive, IJiochcmistry. 1993 
Mai 23;32(ll):2795-9); and an example of the Group I intron is described in (U. S. Patent 
1,987,071). All that is important in an enzymatic nucleic acid molecule c f this invention is 
'.hati it has a specific substrate binding site which is complementary to one or more of the 
'arget gene RNA regions, and that it have nucleotide sequences within «>: surrounding tha 
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substrate binding she which impart an RNA cleaving activity to the molecule. Thus the 
ri >ozymc constructs need not be limited to specific motifs mentioned herein. [ 

Ribozymes may be designed as described in Int. Pat. Appl. Publ. No. v)o 
9ft/23569 and Int Pat Appl. Publ. No. WO 94/02595, each specifically incorporated herein 

i : i 

5 by reference) and synthesized to be tested in vitro and in vivo, as described. Such 
ribozymes can also be optimized for delivery. While specific example; are provided, those 
il the art will recognize that equivalent RNA targets in other species can be utilized wtjen 

I i 

npcessary. j 

! Ribozyme activity can be optimized by alt-ring the length of the ribozyjne 

10 banding arms, or chemically synthesizing ribozymes with modification that prevent then 

ojegradation by serum ribonucleases (see e.g., Int. Pat. Appl. Publ. No WO 92/07065; int. 

rjat Appl. Publ. No. WO 93/15187; Int. Pat. Appl. PubL No. WO 91/C:H62; Eur. Pat, Appl. 

Publ No 921 10298.4; U. S. Patent 5,334,71 l^and Int. Pat. Appl. Publ. No. WO 94/136*3, 
l : 1 

Vhich describe various chemical modifications that can be made to tne sugar moieties of 

15 enzymatic RNA molecules), modifications which enhance their efficacy in cells, and 
Jeraoval of stem II bases to shorten RNA synthesis times 3rd reduce chemical 
Jequirements. ! j 

| Sullivan et al. (Int. Pat. Appl. Publ. No. WO 94/32595) describes jthe 

general methods for delivery of enzymatic RNA molecules. Ribozymes may} be 

20 idministered to cells by a variety of methods known to those familiar to the art, including, 
but not restricted to, encapsulation in liposomes, by iontophoresis, oi by incorporation into 

1 ! * 

other vehicles, such as hydrogels, cyclodextrins, biodegradable nanocapsules, fcud 
! i ! 

i)ioadhesive microspheres. For some indications, ribozymes may bo directly delivered ex 

fivo to cells or tissues with or without the aforementioned vehiclr.. Alternatively, jthe 

25 RNA/vehicle combination may be locally delivered by direct inhalation, by direct injection 

! j 
?r by use of a catheter, infusion pump or stent Other routes of delivuy include, but are: not 

limited to, intravascular, intramuscular, subcutaneous or joint injection, aerosol inhalation, 

Dral (tablet or pill form), topical, systemic, ocular, intraperitoneal and/or intrathecal 

delivery. More detailed descriptions of ribozyme delivery and administration are provided 
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in Int. Pat AppL Publ. No. WO 94/02595 and Int. Pat. Ay pi. Publ. No. WO 93/23569, cfich 

: pecifically incorporated herein by reference. . 1 

i i 

Another means of accumulating high concentrations o:: a ribozyme(s) witjhin 

cells is to incorporate the ribozyme-encoding sequences into a DNA expression vector. 

5 Transcription of the ribozyme sequences are driven from a promoter for eukaryotic RNA 

;)olymerase I (pol I), RNA polymerase II (pol II), or RNA pol/.nerase m (poi III). 

Transcripts from pol II or pol in promoters will be expressed at high levels in all cells; [the 

levels of a given pol II promoter in a given cell type will depend on the nature of the gpne 

regulatory sequences (enhancers., silencers, . etc.) present nearby. Prokaryotic R^JA 

10 polymerase promoters may also be used, providing that the prokaryotic RNA polymerase 

enzyme is expressed in the appropriate cells Ribozymes expressed from such promoters 

lave been shown to function in mammalian cells. Such transcription units can! be 

incorporated into a variety of vectors for introduction into mammal i;n cells, includingibut 
; , . : I 

not restricted to, plasmid DNA vectors, viral pNA vectors (such as adenovirus or adono- 

i i [ 

15 associated vectors), or viral RNA vectors (such as retroviral, semliki forest virus, sindbis 

virus vectors). ; 

In another embodiment of the invention, peptide njcleic acids (PNjAs) 
compositions are provided. PNA is a DNA mimic in which the nuch;c 'bases are attache ji to 

ii pseudopeptide backbone (Good and Nielsen, Antisense Nucleic ^cid Drug Dev. 1^97 
20 7(4) 431-37). PNA is able to be utilized in a number methods that traditionally have tiscd 

. IN A or DNA. Often PNA sequences perform better in techniques than the corresponding 
'IN A or DNA sequences and have utilities that are not inherent to RNA or DNA. A review 
PNA including methods of making, characteristics of, and methods of using, is provided 

; i 

yy Corey {Trends Biotechnol 1997 Jun; 15(6)324-9). As such, in ccruin embodiments, [one 

25 may prepare PNA sequences that are complementary to one or more portions of the /iCE 

i i 
tiRNA sequence, and such PNA compositions may be used to regulate, alter, decrease^ or 

educe the translation of ACE-specific mRNA, and thereby alter the level of ACE activity 

n a host cell to which such PNA compositions have been administered. j 
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j PNAs have 2-aminoethyl-glycme linkages replacing the norlr)al 

phosphodiester backbone of DNA (Nielsen et a/, Science 1991 Dec 6;254(5037):1497- 
500; Hanvey et al. 9 Science. 1992 Nov 27;25'8(50S7):1481-5; Hyrup and Nielsen, Bicjorg 
MedChem. 1996 Jan;4(l);5-23). This chemistry has three important ^nsequences: fuitjy, 
5 in contrast to DNA or phosphorothioate oligonucleotides, PNAs ar; neutral molecules;, 
:*xondly, PNAs arc achiral, which avoids the; need to develop a steuo selective s>Tithej>is; 
jmd thirdly, PNA synthesis uses standard Boc or Frooc protocols ft* solid-phase peptide 
jynthesis, although other methods, including a modified Menifield method, have bpen 
msed. j 

10 ! PNA monomers or ready-made; oligomers are commercially available from 

jerSeptive Biosystems (Framingham, MA). I PNA syntheses by either Boc or Frioc 
protocols are straightforward using manual or automated protocols (Norton et ah, Biolrg 
filed Chem. 1995 Apr;3(4):437-45). The manual protocol lends itself to the productiorl of 
(jhemically modified PNAs or the simultaneous synthesis of families of closely relaled 

15 ijNAs. | 

j As with peptide synthesis, the jsuccess of a particular PNA synthesis will 

depend on the properties of the chosen sequenpe. For example, while in theory PNAs can 
incorporate any combination of nucleotide bases, the presence of adjacent purines can l(jad 
to deletions of one or more residues in the product. In expectation of this difficulty, it is 
20 suggested that, in producing PNAs with adjacent purines, one should zepeat the coupling! of 
residues likely to be added inefficiently. This should be followed by the purification jof 
PNAs by reverse-phase high-pressure liquid chromatography, providing yields and purityjof 
product similar to those observed during the synthesis of peptides. 

Modifications of PNAs for a given application may I* accomplished j)y 
25 coupling amino acids during solid-phase synthesis or by attaching compounds that contain 
carboxylic acid group to the exposed N-terminal amine. Alternately, PNAs can be 
modified after synthesis by coupling to an introduced lysine or cysteine. Hie ease with 
^rich PNAs can be modified facilitates optimization for better solubility or for specific 
Actional requirements. Once synthesized, the identity of PNAs and fieir derivatives cL 
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be confirmed by mass spectrometry. SeveraJ studies have made and utilized modifications 
of PNAs (for example, Norton et al, Bioorg Med Chera. 1995 Apr;3(4):437-45; Petersen et 
hi, J Pept Sci. 1995 May-Jun;l(3):175 r 83; Orum et al, Hiotcchniques. 1995 
£ep;19(3):472-80; Footer et al, Biochemistry.; 1996 Aug 20;35(33): 10573-9; Griffith e/ja/., 
5 Nucleic Acids Res. 1995 Aug 1 l;23(15):3003-8; Pardridge et al, Proc Natl Acad Sci \) S 

I ! 

1995 Jun 6;92(12):5592-6; Boffa et al t Proc Natl Acad Sc: USA. 1995 War 

f4;92(6):1901-5; Gambacorti-Passerini et al, Blood. 1996 Aug 15;8Ki4):1411-7; Amiithge 

ti al, Proc Natl Acad Sci USA. 1957 Nov 1 1 ;94(23): 1 2320-5; Seeger et j< 

Siotechniques. 1997 Sep;23(3):512-7). U.S. Patent No. 5,700,922 discusses PNA-Drf A- 

0 pNA chimeric molecules and their uses in diagnostics, modulating protein -in organises, 
ind treatment of conditions susceptible to therapeutics. 

Methods of characterizing the antisense binoii.g properties of PNAs Lire 
discussed in Rose (Anal Chem. 1993 Dec 15;65(24):3545-9) and Jensen et \al 
dBiochemistry. 1997 Apr 22;36(1 6):5072-7). ; Rose uses capillar)' „;1 electrophoresis to 

5 determine binding of PNAs to their complementary* oligonucleotide, measuring the relative 
Binding kinetics and stoichiometry. Similar types of measurements were made by Jensen et 
al using BIAcore™ technology. 

: Other applications of PNAs that have been described and will be apparent to 

tjie skilled artisan include use in DNA strand invasion, antisense irnibition, mutational 
0 analysis, enhancers of transcription, nucleic acid purification, isolation of transcriptionally 
active genes, blocking of transcription factor binding, genome cleavag-, biosensors, in litv 
hybridization, and the like. 



Polynucleotide Identifi cation. Characterization and Exp ression 



\ 



Polynucleotides compositions of the present invention may be identified, 
5 prepared and/or manipulated using any of a variety of well established techniques rice 
generally, Sambrook et al., Molecular Cloningi A laboratory Manual, Cold Spring Haxfeor 
laboratories, Cold Spring Harbor, NY, 1989, land other like references). For example? a 
polynucleotide may be identified, as described in more detail below, by screening a 



102 



i | 

! < 210PJ..178C16 



! ! 

lucroarray of cDNAs for tumor-associated expression (i.e., expression that is at least hvo 
bid greater in a tumor than in norma] tissue; as determined using a representative aky 
provided herein). Such screens may be performed, for example, .„ing the microahay 
technology of Affymetrix, Inc. (Santa Clfa, CA) according „ the manufactjcr's 
5 instructions (and essentially as described byjSchena et al„ Proc. Natl. Acad Sci i'SA 
fJ:10614-10619. ,996 and Heller et al.. Proc' Natl Acad Sci. USA 5*2150-2155. 1997). 
jUternatively, polynucleotides may be amplified fro*. cDNA prepared from ci:IIs 
Expressing the proteins described herein, such as tumor cells. | 

Many template dependent processes are available , 0 a ^ 

io £ quences of interest present in a 0n . of ^ best ^ ainFimcjttioii method r. s 

the polymerase chain reaction (PCR™) which is described in detail in U.S. Paten. No, 
|683,195, 4,683,202 and 4,800,159, each of which is incorporated 1,-rein by referenci in 
+ entirety. Briefly, in PCR™, two primer sequences are prepared which U 
cpmplementary to regions on opposite complementary strands of the ,arget sequence, kn 
15 ckcess of deoxynucleoside triphosphates is added ,o a reaction mixtur, along with a DljlA 
polymerase (e.g.. Tag polymerase). If the targe, sequence is preset in a sample, L 
primers will bind to the target and the polymerase will cau.<e the pr.ners to be extended 
along the target sequence by adding on nucleotides. By raising and lowering jhe 
temperature of the reaction mixture, the extended primers will dissociate from the targe.L 
20 fijnn reaction products, excess primers will bind to the target and to -he reaction predict 
a*d the process is repeated. Preferably reverse transcription and PCR™ amplification 
procedure may be performed in order to quantify the amount of mRNA amplified. 
Pi rfymerase chain reaction methodologies are wtfl known in the art. j 
Any of a number of other template dependent processes, many of which aW 
25 variations of the PCR tm amplification technique, are readily known iaid available in the 
ail Dlustratively, some such methods include the ligase chain reaeion (referred to L 
LCR), described, for example, in Eur. Pat. Appl. Publ. No. 320,308 and U.S. Patent ll. 
4,^83,750; Qbeta Replicase, described in PCT Intl. Pat. Appl. Publ. No. PCT/US87/0088P; 
Strand Displacement Amplification (SDA) andlRepair Cham Reaction (RCR). Still othjJ 
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amplification methods are described in Great';Britain Pat. AppJ. No. I 202 328, and in PCT 

Intl. Pat. AppL Publ. No. PCT/US 89/0 1025.! Other nucleic acid amplification procedures 

include transcription-based amplification systems (TAS) (PCT Intl. Pat. Appl. Publ. (No. 

WO 88/10315), including nucleic acid sequence based amplification (NASBA) and jSR. 

Eur. Pat. Appl. Publ. No. 329,822 describes a nucleic acid amplification process involving 

cyclically synthesizing single-stranded RNA ("ssRNA"), ssDNA. and double-straaded 

DNA (dsDNA). PCT Intl. Pat Appl. Publ, No. WO 89/06700 describes a nucleic acid 

Sequence amplification scheme based on the ;hybridization of a promoter/primer sequence 

*o a target single-stranded DNA ("ssDNA") followed by transcriptioji of many RNA copies 

of the sequence. Other amplification methods such as "RACE" f.Frohman. 1990), land 

'one-sided PCR" (Ohara, 1989) are also well-known to those of skill h the art. j 

An amplified portion of a polynucleotide of the pre.;.:nt invention ma} be 

used to isolate a full length gene from a suitable library (e.g., a turner cDNA library) ufeing 

well known techniques. Within such techniques, a library (cDNA o:: genomic) is screened 

! i 
ismg one or more polynucleotide probes or primers suitable for amplification. Preferably, 

k library is size-selected to include larger molecules. Random primed libraries may als* be 
l&referred for identifying 5' and upstream regidns of genes. Genomic libraries are preferred 
;*or obtaining introns and extending 5' sequences. ■ 

For hybridisation techniques, a partial sequence may be labeled (e.gj by 
] lick-translation or end-labeling with 32 P) using well known techniques. A bacterial or 
bacteriophage library is then generally screened by hybridizing filter;; containing denatured 
fcacterial colonies (or lawns containing phage plaques) with th<; labeled probe \see 
$ambrook et aL, Molecular Cloning: A {Laboratory Manual, Cold Spring Harjbor 
Laboratories, Cold Spring Harbor, NY, 1989).! Hybridizing colonies or plaques are selected 
and expanded, and the DNA is isolated for further analysis. cDNA clcnes may be analysed 
tjs determine the amount of additional sequence by, for example, PCR using a primer fiiom 
the partial sequence and a primer from the vector. Restriction maps end partial sequerjees 
nay be generated to identify one or more overlapping clones. The ccrnplete sequence nSay 
lien be determined using standard techniques, which may involve generating a scries of 
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Jeletion clones. The resulting overlapping sequences can then assembled into a sijigle 
:ontiguous sequence. A full length cDNA molecule can be generated by ligating suitable 
fragments, using well known teclmiques. 1 f 



I 

Alternatively, amplification techniques, such as thos*: described above, 



can 



j>e useful for obtaining a full length coding sequence from a partial ;DNA sequence. Dne 

such amplification technique is inverse PGR (see Triglia et ai., AW. Acids Res. 7(5:8 j 86, 

1988), which uses restriction enzymes to generate a fragment in the known region of] the 

jene. The fragment is then circularized by intramolecular ligation <jid used as a template 

for PCR with divergent primers derived from the known region. Within an alterative 

I j 
ipproach, sequences adjacent to a partial sequence may be retrieved by amplification wijth a 

primer to a linker sequence and a primer specific to a known region. The amplified 

sequences are typically subjected to a secondjround of amplification with the same linker 

i 

>rimer and a second primer specific to the known region. A variation on this procedure, 

vhich employs two primers that initiate extension in opposite direct ons from the knQwn 

! f ' 

sequence, is described in WO 96/38591. Another such technique is known as "rapid 

; amplification of cDNA ends" or RACE. This technique involves the use of an intehal 

primer and an external primer, which hybridizes to a polyA region or vector sequence^ to 

identify sequences that are 5' and 3' of a known sequence. Addition^ techniques include 

tapturc PCR (Lagerstrom et a]., PCR Methods Applic. J:} 1 1-19, 19?1) and walking f*CR 

jParker et al., Nucl Acids. Res. 79:3055-60. 1991). Other methods employing 

amplification may also be employed to obtain a full length cDMA sequence 

i i 
In certain instances, it is possible to obtain a full lengJi cDNA sequence by 

analysis of sequences provided in an expressed sequence tag (EST) database, such as that 
Available from GenBank. Searches for overlapping ESTs may generally be performed 
using well known programs {e.g.. NCBI BLAST searches), and such ESTs may be used to 
generate a contiguous full length sequence, j Full length DNA sequences may also! be 
obtained by analysis of genomic fragments. j ; 

In other embodiments of the invention, polynucleotide sequences j or 
fragments thereof which encode polypeptides of the invention, ci fusion proteinsj or 
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functional equivalents thereof, may be used i in recombinant DNA molecules to disect 

! r 
expression of a polypeptide in appropriate bostj cells. Due to the inhejf nt degeneracy of fte 

genetic code, other DNA sequences that encode .substantially the sf jne or a functionally 
equivalent amino acid sequence may be produced and these seque:i;es may be usedj to 
5 cjone and express a given polypeptide. 

As will be understood by those of skill in the art it ma> be advantageous* in 
some instances to produce polypeptide-encoding nucleotide sequences possessing nL- 
n aurally occurring codons. For example, codons preferred by a particular prokaryoticjor 
etkaryotic host can be selected to increase the| rate of protein expression or to produc<> a 
10 recombinant RNA transcript having desirable properties, such as a half -life which is longer 
trjan that of a transcript generated from the naturally occurring r quencs. | 

| Moreover, the polynucleotide sequences of the prescrt invention can pe 

engineered using methods generally known in die ait in order to alter polypeptide encodifig 
sequences for a variety of reasons, including bUt not limited to, alterations which modify 
15 tfak cloning, processing, and/or expression of the gene product. For example, DNA 
scuffling by random fragmentation and PCR reassembly of gene fragments and synthetic 
oligonucleotides may be used to engineer the nucleotide sequences In addition, sitp- 
di -ected mutagenesis may be used to insert {new restriction sites, alter g!ycosylati<|n 
patterns, change codon preference, produce splice variants, or introduce mutations, and so 
20 forth. 

In another embodiment of the invention, natural, modilbd or recombinant 
nu:Ieic acid sequences may be ligated to a heterologous sequence t 3 encode a fusion 
protein. For example, to screen peptide libraries for inhibitors of polypeptide activity, \i 
msy be useful to encode a chimeric protein tnat can be recognized by a commercially 
25 available anubody. A fusion protein may also jbe engineered to conicin a cleavage site 
lodated between the polypepude-encoding sequence and the heterologou:; protein sequence, 
so that the polypeptide may be cleaved and purified away from the heterologous moiety, j 
Sequences encoding a desired polypeptide may be synthesized, in whole or 
in part, using chemical methods well known in the art (see Caruthers, M. H. et al. (198tf) 
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Vucl Acids Res. Symp. Ser. 215-223, Horn, J. et al. (1980) AW. ,cids Res. Symp. feer. 
>25-232). Alternatively, the protein itself mby he produced using chemical method^ to 
pynthesize the amino acid sequence of a polypeptide, or a portion thereof. For example, 
j>eptide synthesis can be performed using various solid-phase tcchniciues (Roberge, J. ¥. et 
5 al. (1995) Science 25P:202-204) and automated synthesis rnay be achieved, for example, 
ising the ABI 43 1 A Peptide Synthesizer (Perldn Elmer, PaJo AJto, CA). 

A newly synthesized peptide may be substantially purified by preparative 
liigh performance liquid chromatography {e.g., Creighton, T. (1983) Proteins, Structures 
and Molecular Principles, WH Freeman and Co., New York, N.Y.) or other comparable 
0 khniques available in the art. The composition of the synthetic peptides may! be 
confirmed by amino acid analysis or sequencing (e.g., the Edman delation procedure). 
Additionally, the amino acid sequence of a polypeptide, or any part th,reof, may be allied 
during direct synthesis and/or combined using Uemical methods with sequences from other 
proteins, or any part thereof, to produce a variant polypeptide. j 
5 In order to express a desired polypeptide, the nucleotide sequences encoding 

the polypeptide, or functional equivalents, njay be inserted into appropriate expression 
vector, i.e., a vector which contains the necessary elements for he transcription ind 
translation of the inserted coding sequence. Methods which are well kr.own to those skilled 
in the art may be used to construct expression vectors containing sequences encoding a 
» Polypeptide of interest and appropriate transcriptional and translation^ control elements. 
Tjhese methods include in vi,ro recombinant DNA techniques, synthetic techniques, anj.'n 
vivo genetic recombination. Such techniques ar^ described, for example, in Sambrook, j] et 
aj. (1989) Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, PlainviJw, 
N.Y., and Ausubel, F. M. et al. (1989) Current Protocols in Molecular Biology, John Wiley 
& Sons, New York. N.Y. j ! 

| A variety of expression vector/Kost systems may be uti ized to contain aid 

egress polynucleotide sequences. These inclujde, but are not limited to, microorganisL 
afch as bacteria transformed with recombinant bacteriophage, plasn.id, or cosmid DNA 
egression vectors; yeast transformed with yeast expression vectors insect cell systems 
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infected with virus expression vectors (e.g., baculovixus): plant cell systems transformed 
with virus expression vectors (e.g., cauliflower mosaic virus, CaMV; lobacco mosaic virus, 
IMV) or with bacterial expression vectors (e.g., Ti or P BR322 platnids); or animal jcdl 
systems. ! | 

S The "control elements" or "regulatory sequences" prr::ent in an expression 

sector are those non-translated regions of the vector-enhancers, promoters, 5' and 3' 
^translated regions-which interact with hos} cellular proteins to < :il rry out transcripjion 
md translation. Such elements may vary in their strength and specificity. Depending on! the 
/ector system and host utilized, any number of suitable transcription and translation 
0 elements, including constitutive and induciblejpromoters, may be used. For example, when 
Zoning in bacterial systems, inducible promoters such as the hybrid lacZ promoter of|the 
'BLUESCRIPT phagemid (Stratagene, La Jolja, Calif.) or PSPORT1 plasmid (Gibco BRL, 
3aithersburg, MD) and the like may be used.jln mammalian cell sy<t;ms, promoters fijom 
mammalian genes or from mammalian viruses are generally preferred. If it is necessarj to 
5 generate a cell line that contains multiple copies of the sequence encoding a polypeptide, 
vectors based on SV40 or EBV may be advantageously used with an appropriate selec tile 
marker. ■ 



In bacterial systems, any of a number of expression vectors may be selcJted 
|cpending upon the use intended for the expressed polypeptide. For example, when lige 
I cjuantities are needed, for example for the induction of antibodies, vectors which direct high 
lj:vel expression of fusion proteins that are readily purified may be used. Such vectors 
ihdude, but are not limited to, the multifunctional £ coli cloning ani expression vectors 
sjuch as BLUESCRTPT (Stratagene), in whiclj the sequence encodiii,; the polypeptid ef of 
interest may be ligated into the vector in frami with sequences for tb: ammo-terrninal J*let 
4nd the subsequent 7 residues of .beta.-galactosidase so that a hybrid, protein is produced; 
pIN vectors (Van Heeke, G. and S. M. Schuster (1989) J. Biol. Chem. ..W:5503-5509); Ind 
t,e like. P GEX Vectors (Promega, Madison, jWis.) may also be us« : .l to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be! purified from lysed cells by adsorption 
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i i 
glutathione-agarose beads followed by elution in the presence office glutathione. Proiins 
made in such systems may be designed to include heparin, tiuombia or factor XA protease 
cleavage sites so that tie cloned polypeptide of .merest can be released from the Li 
jmoiety at will. ■ ! 

! i = 

5 In the yeast, Saccharomyces wrevisiae, a number cf vectors containing 

constitutive or inducible promoters such as alj>ha factor, alcohol oxi.hse, and PGH mal be 
used. For reviews, see Ausubel e, al . (supra) and Grant et ■]. (19^') Methods Erjnol 
153:516-544. . I 

; i 

In cases where plant expression vectors arc used the expression! of 
10 sequences encoding polypeptides may be driven by any of a numb* of promoters, ^or 
sample, viral promoters such as the 35S and!l9S promoters of CaMV may be used aljrce 
>r in combination with the omega leader sequence from TMV (Tnkamatsu, N. {\<kl) 
F.MBOJ. 5:307-31 1. Alternatively, plant promoters such as the small subunit of RUBISCO 
*r heat shock promoters may be used (ConJzi. (}. ct aj. (1984) EhUO J. J Wl-leV 
15 Brog.ie, R. et al. (1984) Science 224**4^ and Winter, J. « al. r,991) Results Prlbl. 
$ell Differ. 77:85-105). These constructs can be introduced into plant cells by direct D*J A 
transformation or pathogen-mediated transfection. Such techniques are described ij a 
ilumber of generally available reviews (see, for example, Hobbs, S. or Murry, L E j in 
McGraw Hill Yearbook of Science and Technology (1992) McOraw mi. New York N ¥ ■ 
20 pp. 191-196). ' I 

a ■ ; 1 

An .nsect system may also be uped to express a polypeptide of interest. Hor 

example, in one such system, Autographa califomica nuclear polyhecrosis virus (AcNPiV) 
« used as a vector to express foreign geAes in Spodoptem fh lf pperda cells or jin 
Tjricboplusia larvae. The sequences encoding the polypeptide may b: cloned into a non- 
25 efeennal region of the virus, such as the polyhUin gene, and placed under control of the 
pWyhedrm promoter. Successful insertion of mi polypeptide-encoding sequence will render 
trie polyhednn gene inactive and produce recombinant virus lacking coat protein He 
recombinant viruses may then be used to irjfect. for example, S. frugiperda cells U 
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Trichoplusia larvae in which Ihe polypeptide of interest may be expressed (Engelhard, E 
it al. (1994) Proc. Natl Acad. Set 91 :3224-3227). 

In mammalian host cells, a number of viral-based e:aression systems (arc 
j;enerally available. For example., in cases where an adenovirus is iu;ed as an expression 
sector, sequences encoding a polypeptide of; interest may be ligateel into an adenovirus 
transcription/translation complex consisting jof the late promoter ;ind tripartite Jeajier 
Sequence. Insertion in a non-essential El or E3 region of the viral geromc may be used to 
detain a viable vims which is capable of expressing the polypeptide in infected host cells 
(Logan, J. and Shenk, T. (1984) Proc. Nail Acad Set 5/:365:i -3659). In additipn, 
transcription enhancers, such as the Rous sanWta virus (RSV ) enhsncer, may be used to 
t icrease expression in mammalian host cells, | ! 

Specific initiation signals may also be :sed to achieve more efficient 
translation of sequences encoding a polypeptide of interest. Such signals include the ATG 
initiation codon and adjacent sequences. :Ln cases where sequences encoding jhe 
15 polypeptide, its initiation codon, and upstrearrj sequences are inserted into the appropriate 
expression vector, no additional transcriptional or translation^ coirxol signals may jbc 
needed. However, in cases where only coding sequence, or a portioii thereof, is inserted, 
exogenous translationaJ control signals including the ATG initiation codon should L 
provided. Furthermore, the initiation codon should be in the correct reading frame to ensure 
20 rianslation of the entire insert. Exogenous transnational elements and initiation codons rrjay 
b; of various origins, both natural and synthetic. The efficiency o: r expression may |be 
enhanced by the inclusion of enhancers which are appropriate for the particular cell system 
vjhich is used, such as those described in the j literature (Schart D. et al. (1994) Resets 
Probl Cell Differ. 20:125-162). j 

In addition, a host cell strain may be chosen for its ability to modulate the 
expression of the inserted sequences or to process the expressed protein in the desired 
fajshion. Such modifications of the polypepude; include, but are not liirited to, acetylation, 
csrboxylation. glycosylate, phosphorylation, lipidation, and acvlatioii. Post-translatiorial 
piocessing which cleaves a "prepro" form of the protein may also be used to facilitate 



25 



110; 



10 



15 



2101/t.47feC16 



1 1 

correct insertion, folding and/or function. Different host cells such ;is CHO, COS, H^La, 
MDCK, HEK293, and WD 8, which have specific cellular m ichiiwry and characteristic 
mechanisms for such post-translational activities, may be .hoscn to ensure the correct 
modification and processing of the foreign protein. i 

For long-term, high-yield production or recombinant proteins, stbble 
expression is generally preferred. For example, cell Lines whkh stably express a 
polynucleotide of interest may be transformed using expression vectors which may coritain 
viral origins of replication and/or endogenous' expression elements and a selectable marker 
gene on the same or on a separate vector. Following the introduction of the vector, cells 
may be allowed to grow for 1-2 days in anjenriched media beforu they are switched to 
selective media. The purpose of the selectable marker is to confer resistance to selec^on, 
and its presence allows growth and recovery of cells which successfully express! the 
introduced sequences. Resistant clones of sjably transformed cell; may be proliferated 
Lising tissue culture techniques appropriate to the cell type. 

Any number of selection systems may be used to recover transformed [cell 
ines. These include, but are not limited toj the herpes simplex vhvs thymidine kinase 
(Wigler, M. et al. (1977) Cell 77:223-32) andjadenine phosphoribosyltransferase (Lo^, I. 
irt al. (1990) Cell 22:817-23) genes which can be employed in tk.stip.- or aprt.sup.- cells, 
respectively. Also, antimetabolite, antibiotic oi herbicide resistance c;m be used as the basis 
20 for selection; for example, drift which confers; resistance to methotrexate (Wigler, M ej al. 
(1980) Proc. Natl. Acad Set 77:3561-76); npt, which confers resistance to ! the 
Aminoglycosides, neomycin and G-418 (Colberc-Garapin, F. et al (1981) J. Mol Biol 
/J0:l-14); and als or pat, which confer resistance to chlorsulfuron and phosphinotricin 
ifietyltransferase, respectively (Murry, supra^ Additional selectable genes have bben 
25 ( [escribed, for example, trpB, which allows cells to utilize indole in p 1 ace of tryptophan! or 
HisD, which allows cells to utilize histinol in place of histidine (Harnnan, S. C. and Rj C. 

Wulligan (1988) Proc. Nati Acad. Set £5:804^5]). The use of visible markers has Milled 

i 

popularity with such markers as anthocyanins> beta-glucuronidase aid its substrate G^JS, 
dnd luciferase and its substrate luciferin, jbeing widely used not only to identify 
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inufbnn**, but also to quantify the amount of transient or stall, protein expression 
«nbmable to a specific vector system (Rhodes, C. A. et al. (1995) Merho* Mo, L 
45:121-131). : I 

i ; I 

. | Although the presence/absence |of marker gene expression suggests thatjthe 

sample, tf the sequence encoding a polypeptide is inserted within a marker gene sequerk 
rfccombmant cells containing sequences can be identified by the abxnce of marker gene 
function. Alternatively, a marker gene can be placed in tandem ^th a polypeptide- 
ehcoding sequence under the control of a single' propter. Expression cf the marker geniin 
10 response to induction or selection usually indices expression of the ta.dem gene as welj. 

Alternatively, host cells that cohtain and express a ired polynucleotide 
sequence may be identified by a variety of procedures known to tho, 5 of skill in the it 
These procedures include, but are not limited rL DNA-DNA or DNA-1WA hybridizations 
aid protem bioassay or immunoassay techniques which include, for sample, membrane 
«f*oa. or chip based technologies for the detection and/or quantification of nucleic acjid' 
oil protein. J 
! ■• : 

j A variety of protocols for dejecting and measuring the expression of 

p|ynucleotide-encoded products, using either polyclonal or monoclone antibodies specif 
fo the product are known m & „. Exampk ^ 

asfcay (ELISA), radioimmunoassay (RIA), and fluorescence activated «:,=!. sorting (FACsj) 
A!two- sl te, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to 
non-interfering epitopes on a given polypeptide may be preferred for some 
ap^hcanons, but a competitive binding assay may al so be emplovel ^ ^ ^ 
assays are described, among other places , * Hamp ^ R „ ^ 
Mithods, a Laboratory Manual, APS Press, St Paul. Minn.) and Maddox, D. E etal (mi 
J- Exp. Med 755:1211-12 16). f 

A wide variety of labels and coL ga ,i on techniques ar, know, by thosi 
sidled a the art and may be used in various nucleic acid and amino add assays. Means ftL 
prdducing labeled hybridization or PGR pro^s for detecting sconces related 1 
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polynucleotides include oligolabeling, nick trjmslntion, end-labeling or PCR amplification 
ising a labeled nucleotide. Alternatively, the| sequences, or any portions thereof maj be 
cloned into a vector for the production of an mRNA probe. Such vcron are known J the 
kn, are commercially available, and may bejused to synthesize RNA probes in vij by 
5 addition of an appropriate RNA polymerase such as T7, T3, or SP6 and labeled nucleotides, 
these procedures may be conducted using a viriety of commerciaUy mailable kits. Suitable 
feporter molecules or labels, which may ibe used include radionuclides, enzyries, 
^orescent, chemiluminescent, or chromogenic agents as well as substrates. cofactLs, 
inhibitors, magnetic particles, and the like. ; : 
10 Host cells transformed with a polynucleotide sequent of interest may] be 

dultured under conditions suitable for the expression and recovery of ihe protein from cell 
dulture. The protein produced by a recombinant cell may be s::reted or contaiied 
intracellular^ depending on the sequence and/or the vector used. As be understood 
those of skill in the art, expression vectors containing polynucleotides of the invention iay 
15 bk designed to contain signal sequences whichj direct secretion cf the encoded polypeptide 
though a prokaryotic or eukaryotic cell memb'ranc. Other recmbinart constructions riay 
T USed t0 j ° in se( ' uences encoding a polypeptide of interest to nucleotide sequeL 
ejicoding a polypeptide domain which will facilitate purification of soluble proteins, sjch 
purification facilitating domains include, but are not limited to. metal chelating peptides 
20 s4ch as histidine-tryptophan modules that allow purification on immobilized metis, 
protein A domains that allow purification on irrimob.lized immunoglobulin, and the domain 
utilized in the FLAGS extension/affinity purification system -flmmunex Corp., Searte, 
Vfash.). The inclusion of cleavable linker sequences such as those specific for Factor XaU 
enterokinase (Invitrogen. San Diego, Calif.) Ween the purification domain and the 
25 encoded polypeptide may be used to facilitate purification. One sud, expression vectbr 
pijovides for expression of a fusion protein containing a polypeptide of interest and! a 
nucleic acid encoding 6 histidine residues preceding a thioredoxin or an enterokinie 
cleavage site. The histidine residues facilitate purification on IMIAC .immobilized metel 
ion affinity chromatography) as described in Porath, J. et al. (1992, Pre Exp. Purif. J:26S- 
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181) while the enterokinase cleavage site provides a means for purifying the deseed 
jjolypeptide from the fusion protein. A discussion of vectors which contain fusion protiins 
ip provided in Kroll, D. J. et ah (1993; DNA Cell Biol 72:441-453), j 
j In addition to recombinant production methods, polypeptides of 'the 

5 invention, and fragments thereof, may be produced by direct peptide synthesis using sojid- 
phase techniques (Merrifield J. (1963) J. Am. Chew. Soc. &J:2149-21f 4). Protein synthesis 
may be performed using manual techniques or>y automation. Automated synthesis mayj be 
achieved, for example, using Applied Biosystems 431 A Peptide Synthesizer (Perjdn 
ilmer). Alternatively, various fragments maj be chemically s/mh-wized separately ?nd 
10 aombined using chemical methods to produce the full length molecule. ; 

f ! 

1 * ! 

Antibo dy Compositions, Fragments Thereof and Other Bindin g Agenig \ 



According to another aspect, trie present invention fuitier provides binding 
agents, such as antibodies and antigen-binding fragments thereof, that exhjbit 
irnmunological binding to a tumor polypeptide disclosed herein, or to a portion, varianj or 
15 derivative thereof. An antibody, or antigen-binding fragment thereof, is said: to 
ispecifically bind," "immunogically bind," and/or is "immunologically reactive" to a 
jjolypeptide of the invention if it reacts at a detectable level (within, fen example, an ELBA 
jjssay) with the polypeptide, and does not react detectably with unrelated polypeptides 
Under similar conditions. 

| ; , 

j Immunological binding, as used in this context genera ly refers to the npn- 

o^valent interactions of the type which occur between an immunoglobulin molecule and an 
ijntigen for which the immunoglobulin is specific. The strength, or affinity j of 
inimunologicaJ binding interactions can be expressed in terms of the dissociation consent 
(fc,) of the interaction, wherein a smaller represents a greater affinity. Immunological 
Hinding properties of selected polypeptides can| be quantified using methods well known in 
tie art. One such method entails measuring the rates of antigen- binding site/antigen 
cjomplex formation and dissociation, wherein those rates depend on the concentratioiJof 
the complex partners, the affinity of the interaction, and on geometric parameters tLat 
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.jqually influence the rate in both directions. Thus, both the "or, rate octant" (K^) and Le 
joff rate constant" (Ko ff ) can be determined by calculation of the eventrations and [he 
itual rates of association and dissociation. Thj ratio of ^ cnabh, cancellation ofLll 
pWameters not related to affinity, and is thuslequal to the dissociation constant K„. She, 
5 generally, Davies et al. (1990) Annual Rev. Biojchem. 59:439-473. ! 
; An •"antigen-binding site,"' or "binding portion" of an smtibody refers to jhe 

pprt of the immunoglobulin molecule that participates in antigen binding. The antijjen 
binding site is formed by amino acid residues 'of the N-terminaJ variable ("V") regionsLf 
tnc heavy ("H") and light ("L") chains. Threte highly divergent sketches within «Jv 
10 regions of the heavy and light chains are referred to as "hypervariabk regions" which ire 
interposed between more conserved Hanking sketches known as "framework regions," lor 
"fRs". Thus the term "FR" refers to amino jeid sequences which .« naturally fouid 
bjtween and adjacent to hypervariable regions in immunoglobulins. lit an antibol 
nJolecule, the three hypervariable regions of a light chain and the three hypervariatL 
15 regions of a heavy chain are disposed relative to each other in three dimensional space *o 
fjnn an antigen-binding surface. The antigen[bin.iing surface is conplementary to tie 
tbjee-dimensional surface of a bound antigen, and the three hypervariable regions of eath 
of the heavy and light chains are referred to as fcomplemen.arity-deter.nining regions " or 
"QDRs." , ' [ 

j 

j Bmding ** ents ma y be further capable of differentiating between patienL 

wjth and without a cancer, such as lung cancer, using the repressive assays provided 
h«ein. For example, antibodies or other bindhjg agents that bind to a tumor protein wil 
preferably generate a signal indicating the presence of a cancer in at least about 20% |f 
parents with the disease, more preferably at least about 30% of patien-, . Alternatively, 1 
25 injaddition, the antibody will generate a negative signal indicating the absence of 'trie 
disease in at least about 90% of individuals without the cancer. To determine whether ja 
bidding agent satisfies this requirement, biological samples (eg., blood, ,era, sputum, urirfe 
anil/or tumor biopsies) from patients with and without a cancer (as determined usinL 
stahdard clinical tests) may be assayed as described herein for the presence of polypeptides 
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that bind to the binding agent Preferably, a statistically significant number of samples ^vith 
and without the disease will be assayed. Each binding agent should satisfy the atove 
criteria; however, those of ordinary skill in the art will recognize that binding agents inay 
be used in combination to. improve sensitivityJ 
^ j Any agent that satisfies the above requirements may be a binding agent. rFor 

example, a binding agent may be a ribosome, with or without a peptide component] an 
kNA molecule or a polypeptide. In a preferreti embodiment, a bindint; agent is an antibody 
j>r an antigen-binding fragment thereof. Antibodies may be prepared ?y any of a variety of 
techniques known to those of ordinary skill in the art. See, e^., Harlow and line, 
10 Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In general, 
antibodies can be produced by cell culture techniques, including the generatiori of 
monoclonal antibodies as described herein, jor via transfection of antibody genes into 
suitable bacterial or mammalian cell hosts] in order to allow for the productiori of 
Recombinant antibodies. In one technique, an immunogen compris: ; jig the polypeptide is 
15 initially injected into any of a wide variety off mammals (e.g., mice, lats, rabbits, sheej* or 
goats). In this step, the polypeptides of this invention may serve as the immunogen witHout 
modification. Alternatively, particularly for relatively short polypeptides, a superior 
jmmune response may be elicited if the polypeptide is joined to a cirrier protein, such as 
tovine serum albumin or keyhole limpet hemcicyarun. The immuno^n is injected into the 
20 itnimal host, preferably according to a predetermined schedule incoijorating one or more 
booster immunizations, and the animals are| bled periodically, polyclonal antibociies 
specific for the polypeptide may then be purified from such amis era by, for example, 
affinity chromatography using the polypeptide coupled to a suitable sclid support. j 

Monoclonal antibodies specificjfor an antigenic polypeptide of interest may 
25 He prepared, for example, using the technique of Kohler and Milstdn, Eur, 1 Immunol 
<:51 1-519. 1976, and improvements thereto. Briefly, these nsthods involve Le 
preparation of immortal cell lines capable cjf producing antibodies having the desired 
specificity (;>, reactivity with the polypeptide of interest). Such cell lines may^be 
produced, for example, from spleen cells obtained from an animal immunized as described 
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jbovc. The spleen cells are then immortalized! by, for example, fusion with a myeloma cell 
ljusion partner, preferably one that is syngeneil: with the immunized animal. A variety of 
ibion techniques may be employed. For example, the spleen cells ar c! myeloma cells riay 
Ije combined with a nonionic detergent for a ftjw minutes and then plated at low densityjon 
5 a selective medium that supports the growth jof hybrid cells, but not myeloma cells. \ A 
referred selection technique uses HAT (hypoWhine, aminopterin, thymidine) selection. 
After a sufficient rime, usually about 1 to 2 wee>s, colonies of hybrids m observed. Single 
glomes are selected and their culture supemitants tested for bindin? activity against L 
Polypeptide. Hybridomas having high reactivity and specificity axe preferred. | 
10 Monoclonal antibodies may bejisolated from the sup-matants of growilg 

hjrbridoma colonies. In addition, various techniques may be employed to enhance the yield, ' 
sfch as injection of the hybridoma cell line into the peritoneal nvity of a suitable 
vertebrate host, such as a mouse. Monoclonaljantibodies may then be harvested from the 
ascites fluid or the blood. Contaminants may be removed from the antibodies [y 
15 conventional techniques, such as ' chiomatoferaphy, gel iLtration, precipitation, id 
extraction. The polypeptides of this invention jmay be used in the purification process L. 
fc r example, an affinity chromatography step, j ! 

A number of therapeutically useful molecules are knov.-n m the art whidh 
comprise antigen-binding sites that are capable of exhibiting immunological binding 
20 properties of an antibody molecule. The proteolytic enzyme papain preferentially cleavL 
Igb molecules to yield several fragments, *j» of which (the "F(al,." fragments) ealh 
cdmprisc a covalen, heterodimer that includes 4n intact antigen-binding site. The enzyme 
p*sin is able to cleave IgG molecules to provide several fragments, including the "F(ab')J" 
figment which comprises both antigen-binding sites. An "Fv» fragment can be product 
25 by) preferential proteolytic cleavage of an Igk and on rare oceans IgG or Igjv 
intnunoglobulin molecule. Fv fragments are, however, more commonly derived usirj; 
recombinant techniques known in the art. The ?l fragment includes a ncn-covalent V H ,vl 
hejerodimer including an antigen-binding site which retains mu.h of the antigl 
recognition and binding capabilities of the native antibody molecule, inbar et al. (1972) 
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:>r6c. Nat. Acad. Sci. USA 69:2659-2662; Hochman et al. (1976) Bicchem 15:2706-2710; 
md Ehrlich et aJ. (1980) Biochem 19:4091^4096. j 

A single chain Fv (" s Fv") polypeptide is a covak-ntly linked V H :lv L 
iieterodimer which is expressed from a gene fusion including V H - aiii V L -encoding ge^es 
5 linked by a peptide-encoding linker. Huston et al. (1988) Proc. lsat Acad. Sci. ijsA 
115(1 6):5879-5883. A number of methods have been described :o discern chemical 
itructures for converting the naturally aggregated -but chemically separated-Iight Lid 
Jeavy polypeptide chains from an antibody vjregion into a, a Fv molrcule which will tjbld 
fcto a three dimensional structure substantially similar :•> the structure of an antigL 
10 Binding site. See, e.g., U.S. Pat. Nos. 5,091,513 and 5,132,405, to Histon et al.; and ij.S. 
Pat. No. 4,946,778, to LadneretaJ. i 

i | ! 

j Each of the above-described rrjolecules includes a heavy chain and a light 

<jhain CDR set, respectively interposed between a heavy chain and i light chain Fldset 
which provide support to the CDRS and define! *e spatial relationship, of the CDRs relate 

5 tj> each other. As used herein, the term "CDR set" refers to the three hypervariable regions 
df a heavy or light chain V region. Proceeding from the N-terminus of a heavy or light 
Qhain, these regions are denoted as "GDRlj" "CDR2," and "CDR 3" respectively. An 
Attigen-binding site, therefore, includes six CDRs, comprising the CDR set from each cf a 
Heavy and a light chain V region. A polypeptide comprising a single CDR, {e.g., a CDR!, 

0 <jDR2 or CDR3) is referred to herein as a "molecular recognition unit." Crystallography 
aUlysis of a number of antigen-antibody complexes has demonstrated that the amino a :id 
residues of CDRs form extensive contact withj bound antigen, wherein the most extensive 
antigen contact is with the heavy chain CDR}. Thus, the molecular recognition units are 
primarily responsible for the specificity of an aritigen-binding site. | 

As used herein, the term "FR ief refers to the four Hanking amino acid 
sequences which frame the CDRs of a CDR s k of a heavy or light chain V region. Some 
FR residues may contact bound antigen; however, FRs are primarily responsible for foldk 
tBe V region into the antigen-binding site, particularly the FR residues directly adjacentlto 
the CDRS. Within FRs, certain amino residues and certain structur.d features are vjry 
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J.ghly conserved. In this regard, al, V reg ion fences contain an int.rna, disulfide ,oop of 
jround 90 amino acid residues. When the V r gions fold i,,o a bindir g-site, the CDR,™ 
flayed as projecting loop motifs which form an antigen-binding Mrface. It is gently 
recogruzed that there are conserved structural! regions of FRs which: influence the Jed 
5 ^ape of the CDR loops into certain "canonical" structures-regard.*, of the precise CDR 
ijouno acid sequence. Further, certain FR resides are know. « 0 parti(;ipatc in 
mterdomain contacts which stabi.ize the interaction of the antibody heavy and light chairis 

A number of ••humanized" antibody molecules comprising an antigU 
Juhng site derived from a „ on - hurnan i^,^ have been ^ 
10 cleric antibodies having rodent V rcglons ^ ^ ^ C[)R> ^ ^ i 
cbnstant domains (Winter et al. (1991) Nature' 349:293-299; Lobuglio « al. (1989) PrL 
jja, Acad. Sci. USA 86:4220-4224; Shaw eta. (,987) J Imm unol . 13 8:4534-453 8 - jnd 
f™ Ct aK ° 987) ^ R «- ^:3577-3583), rodent CDRs gifted into a Jl 
^porting FR prior to fusion wi* an appropriate human antibecy constant domiin 
15 (fc.chmann et al. (1988) Nature 332:323-327 ;| Verhoeyen « al. (198*. Science 239 ,534- 
1*36; and Jones et al. (,986) Nature 321:522-525), and rodent CDRs supported Lv 
rdcombtnantly veneered rodent FRs (European! Patent Publication No. 5,9,596, published 
Y 23, .992). These "humanized" molecules are designed to ninim.e unwaid 
irjununological response toward rodent annhuman antibody molecule which limits L 
20 dtmton and effectiveness of therapeutic applications of those noieties in human 
refcjpients. < 
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As used herein, the terms "veneered FRs" and "recenbinantly veneerid 
FRs" refer to the selective replacement of FR Residues from, a rodent heavy or U*t 
criam V region, with human FR residues iniorder to provide a xenogeneic moleci 
25 cdmpnstng an antigen-binding site which retains substantially all of the native PR 
Pdlypeptide fo.ding structure. Veneering techniques m based on the understanding that tic 
hgand binding characteristics of an antigen-binding she are determined primarily bv the 
Structure and relative disposition of the heavy and light chain CDR set, within the ant.gei 
btnding surface. Davies et al. (1990) Ann. R>v. Biochem. 59:439.73. Thus, antigjn 
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"-tag specificity can be preserved in . h = manized an , body ^ ^ ^ 

structures, their interaction with each other, and their interaction v,th the rest of thU 
Kg:on domains « carefilllv maintameA B I ^ ^ ^ : 

^-accessible) FR residues which are readily encountered by the immune systemiare' 
Jlectwely rcp.aced with human residues to pnividc . hybrid raolecuJ{ ^ comprjscs ^ 
*j weakly myogenic, or substantially non-kimunogenic veneered surface. ! 
j The process of veneering maizes use 0 f the available sequence data Lr 

hp antibody variable domains compiled & Kabat et ^ fa Seqm 
Immunological Interest, 4th ed., (U.S. Dep't. of Health and Hunan Services, lis 
Cj_ Printing Office. ,987), updates t0 fc Kabat ^ ^ ^ ^ 
y. and foreign databases (both nuc.eic acid* and protein). Solvent accessibilities Jv 
reg.on amino acids can be deduced from the known three-dimensional structure for bunl 
ajd murine ^ fragmcnts ^ ^ ^ ; ^ ^ ^ veneen _ g a ^ ^ 

bjndmg sue. Initially, the FRs of the variable domains of an antibody mo.ecule of intel 
^ compared with corresponding FR sequenced of human variable do™™ obtained 4* 
4 ^above-identified sources. The most homologous human V region, are then compal 
by residue to corresponding murine arjino acids. T*e residu,, i„ the murine L 
w^ch differ from the human counterpart are recced by the residues p.esent in the huml 
*gy using recombinant technics well ^ ta ^ m , ^ . J 

caH out with moieties which are at least partly exposed (solvent ..cessible), and cal 
» N»d in the repiacement of amino acid residues which may have a significant effect 
oa^the tertiary structure of V region domains, such as proline, glycine charged amirjo 



1 



j In tins manner, the resultant "veneered" murine antign.-binding sites 1 

^designed to retain the murine CDR residues, the residues substant.J.y adjacent to thl 
CljRs, the residues identified as buried or mostly! buried (solvent inacce.ible), the residi 
beheved to participate in non-covalent (e.f., I electrostatic and hydrophobic) con J 
between heavy and Hght chain domain, and the Ldues from conserve, structural re.ioni 
of ihe FRs which are believed to influence the Wmica," tertiary statures of the CDR 
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ijoops. These design criteria are then used to| prepare recombinant nucleotide sequences 
*hich combine the CDRs of both the heavy anji light chain of a murine antigen-binding lite 
into human-appearing FRs that can be used to transfect mammalian ells for the expression 
qf recombinant human antibodies which exhibit the antigen speciiicity of the murine 
antibody molecule. ! 

i 1 
In another embodiment of the' invention, monoclonal antibodies of jhe 
present invention may be coupled to one or mole therapeutic agents. Suitable agents in tjus 
regard include radionuclides, differentiation I inducers, drugs. toots, and derivatives 
tncreof. Preferred radionuclides include 90 Y, Pi, l2S I, l3l I, l!6 R e , l8, R e , JII At and 2l5 Bi 
Preferred drugs include methotrexate, and p^midine and purine .malogs. Preferred 
differentiation inducers include phorbol esters land butyric acid. Preimed toxins include 
rifcin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomona, exotcxin, Shigella tox^n, 
ar d pokeweed antiviral protein. \ 

A therapeutic agent may be coupled (e.g., co cntly bended) to a suitable 
15 mp n oclondantib 0 dyeitherdirectlyori n dir e cUy'(^.,vi a a ,ker group,. A direct reactiln 
between an agent and an antibody is possible when each ., messes a substituent capable If 
reicting with the other. For example, a nucleophilic group, such as an rmino or sdfhydryl 
grp. on one may be capable of reacting with: a carbonyl-containin,! group, such as I 
anhydride or an acid halide, or with an alkyl group containing a good living group (e.A 
20 ha ide) on the other. [ 

( Alternatively, it may be desirable to couple a therapeutic agent and a|, 

antibody via a linker group. A linker group can funcion as a spacer to distance an antibody 
frojn an agent in order to avoid interference with binding capabilities. A linker group ci 
alsj, serve to increase the chenucal reactivity of^a substituent on an agent or an antibod)! 
25 an<j thus increase the coupling efficiency. An jincrease in chemical ^activity may alsl 
facjlitate the use of agents, or functional groups 'on agents, which othenvise would not be 
possible. ' 

T t ! 

It will be evident to those skilled 'in the art that a variety of bifunctional o, 
polyfunction^ reagents, both homo- and hetero-func.ional (such as tho*: described in thi 
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:ataJog of the Pierce Chernica, Co., Rockford, H), may bc emplovHl M ^ ^ ^ 
-oupling may be offered, for example, through amino ^ carbo.yl ^ sulfhy L 
Foups or oxidized carbohydrate residue, T*|ere are numerous Ounces describing <Th 
Methodology, e.£., U.S. Patent No. 4,671, 958, jto Rodwell et al. T 
5 Where a therapeutic agent is Imore potent when fc* from the antibody 

p» of the im^conjugates of the present invention, ■ may te desirable to uTa 
faker group which is cleavable during or upin intemaliza.on into , cell. A nurnbe j of 
ffferent cleavable linker groups have bein describ, ^ mechanisms for ^ 
J^llular release of an agent from ^ Hn * er gfoups . ^ ^ fey ! f ^ 

10 .sulfide bond U.S. Patent No. 4,4*9,7,0. to SpiUcr), by irradi.ion of a photoli.e 
^ (,,., U.S. Patent No. 4,625.0,4, to Sentir et a..), by hydrops of denvatized J„o 
a,, stde chains (,,, U.S. Patent No. 4,63**5, to Kohn et al ), by serum com P ,emeL 
J .ated hydrolysis (e.*, U.S. Patent No. 4,67^,958, to Rodwe,, et a,,, and acid-catalyl 
hydrolysis (e g., U.S. Patent No. 4,569,789, to iWr et al ). ( 

^ L„- h ^ bC deSiraWC l ° C ° UPlC "H than ° n < W to ,n antibody. , n ie 
c^bodrment, rnu„ip, e m o,ec U ,es of an agent are coup.ed ,o one antibody molecule. I 
Mother embody more than one type of agCT t may be couple to one antibody 
Regardless of the particular embodiment, ^conjugates with mor, than one agent mhv 
bi prepared in a variety of ways. For example, more than one ag.t may be coupld 

wjed. Alternatively, a carrier can be used. j j 

A carrier may bear the agents L a variety of ways, including covalel 
bdndmg either directly or via a linger group, jsuitab.e carriers inch,, proteins such is 
al^uns ( ,,„ UJL Patcnt No 4 507 234) tQ ^ ^ ^ 

a M <**' U - S - P — "0. 4,699,784. t0 Shih et a,.). A carrier may A 

Wr an agent by noncovalent bonding or by encapsulation, such as within a liposorJe 
ve .cle (e ,, U.S. Patent No, 4,429,008 and 4,873,088). Carriers specie for rad.Whl 
ag nts mclude radiohalogenated small ^ ^ chelating ^ T 

U.S. Patcnt No. 4.735,792 discloses representative radiohalogenated s„all molecules ar* 
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*«r synthesis. A radionuclide chelate mayjbe formed torn chelating compounds it 
^clude those containing nitrogen and sulfur jatoms as the donor aioms for binding L 
metal, or metal oxide, radionuclide. For exJple, U.S. Paten, No. ...573,562, to DaviL 
<jt al. discloses representative chelating compounds and their synthesis. ! 



5 Tj Cell Com positions 

The present invention, in another aspect, provides T ceUs specific fj a 
*W polypeptide disclosed herein, or for a variant or derivative thereof. Such cells nly 
generally be prepared *, vitro or « v,V 0 , using! standard procedure, For example T cells 
may be isolated from bone marrow, peripheral blood, or a fraction of bone marrow L 
10 penphenal blood of a patient, using a commercially avai.able cell separation system, such as 
the Isolex™ system. avaUable from Nexel. Therapeutics, Inc. (I™, C A; se, also ul 
P|tent No. 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/161 16 and W P 
91/07243). Alternatively, T cells may be derived from related or unrated humans, nor,- 
human mammals, cell lines or cultures. j 
15 T cells may be stimulated with |a polypeptide, pol>-nu:leotide encoding a 

P^ypepude and/or an antigen presenting eel, <APQ that expresses , JC h a polypeptide 
S*h stimulation is performed under condition^ and fa . time sufficient to permit Je 
geheration of T cells that are specific for the polypeptide of interest . a J 

polypeptide or polynucleotide of the invention is| present within a deliv.ry vehicle, such i 
20 a Microsphere, to facilitate the generation of specific T cells. { 
T cells are considered to be specific for a polypeptide of the presei 
mutton if the T ceUs specifically proliferate, sbcrete cytokines or kill target cells coated 
w,<h the polypeptide or expressing a gene encoding the polypeptide. T .,11 specificity may 
be evaluated using any of a variety of standard techniques. For sample, within I 
25 chromtum release assay or proliferation assay, ajstimulation index of more than two foil 
urease in lysis and/or proliferation, compared to negative control,, indicates T cel.' 
specificity. Such assays may be performed, for example, as describe in Chen et a, I 
Of* Res. 5*,065-,070, 1994. A.temativelyj detection of the procuration of T cells 
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may be accomplished by a variety of known techniques. For exampj,, T cell proliferation 
*an be detected by measuring an increased rafe of DNA synthesis (e.g., by pulse-labeLg 
cultures of T cells with tritiated thymidine andj measuring the amount of tritiated thymine" 
incorporated into DNA). Contact with a tumor polypeptide (100 ng/ml - 100 „g/Ll, 
preferably 200 ng/ml - 25 ag/ml) f or 3 - 7 days will typically result i a at least a two L d 
fcrease in proliferation of the T cells. Contict as described above ibr 2-3 hours shojud 
Jesuit in activation of the T cells, as measured using standard cytokine assays in which a 
tW fold increase in the level of cytokine release (e.g., Tm or IFN-y) h bdicative of T cell 
activation (see Coligan et al., Current Protocols in Immunology, vol. 1, Wiley Intersciele 
(breene 1998)). T cells that have been activated in response to =i tumor polypeptide, 
jolynucleotide or polypeptide-expressing A?C may be CD4 + ani'or CDS*. Tunjor 
Folypeptide-specific T cells may be expanded itsing standard techniques. Within prefen'ed 
embodiments, the T cells are derived from a pitient, a related donor cr an unrelated dontr, 
ar.d are administered to the patient following stimulation and expansion. ! 
| For thera P eu ^ purposes, CD4 + jor CD8 + T cells that P r 3 Iiferate in resporjse 

tj a tumor polypeptide, polynucleotide or APC can be expanded in nimber either in v/l o 
or in vivo. Proliferation of such T cells in vitr\ may be accomplished in a variety of ways. 
Ffr example, the T cells can be re-exposed tj, a rumor polypeptide, or a short peptik 
corresponding to an immunogenic portion of such a polypeptide, vmh or without i.c 
20 addition of T cell growth factors, such as jnterleukin-2, ar.d/or simulator cells thai 
synthesize a tumor polypeptide. Alternatively one or more T cells tut proliferate in t|,e 
pteence of the tumor polypeptide can be expanded in number by clcning. Methods fpr 
cl oning cells are well known in the art, and include limiting dilution. j 
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lanaac eutical Composj tjop; 



In additional embodiments, the present invention conums formulation of 
one or more of the polynucleotide, polypeptide, T-cell and/or antibody compositiol 
disclosed herein in pharmaceutfcally-acceptablel carriers for administm.ion to a cell or L 
arlimal, either alone, or in combination with onejor n.ore other modalitk.: of therapy. j 
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It will be understood that, if deiired. a composition as disclosed herein rxmv 
admuustercd in combination with other agents as well, such as, , g ., other proteuj or 
ijolypepttdes or various pharmaceuticals-act^ agents. In fact, there „ virtually no limij to 
*her components that may also be included, given that the additional .gents do not caui a 
5 secant adverse effect upon conlact ^ ^ ^ ^ ^ ^ ^ f 

compositions may thus be delivered along with various other agent , as quired in L 
pUcular instance. Such compositions may b<j puriHed from host ce,. : or other biological 
sWs, or alternatively may be chemicaJly ^ „ ^ . ^ ^ 

such compositions may further comprise substituted or derived RNA or D>1\ 

10 compositions. i 

i ■ 

Therefore, in another aspect of the present invention, pharmaceutic^ 
cjmposttions are provided comprising one orj more of the polypeptide, po.ypeptii 
ajtibody, and/or T-ce.l compositions described herein i„ CO r,bination with | a 
P^siologically acceptable carrier. In certain preferred e^odiment, the pharmaceuticL 
cations of the invention comprise immunogenic po, .nucleotide and/or polypeptide 
^positions of the invention for use in prophy.actic and theraputic .ccine applications 
Vacctne preparation is generally described in, for example. M.F. Poweli and M.J. NcwJ 
edf., "Vaccme Design (the subuni, and adjuvant approach)," P lemlm P ress (NY 1995)' 
Generally, such compositions wil, comprise one or more polynucleotide nnd/or polypeptide 
compositions of the present invention in combination with one or more irimunostimulantsi 
It will be apparent that any of tfje pharmaceutical compositions described 
herp-n can contain pharmaceutic^ acceptable salts of the polynucleotides and 
peptides of the invention. Such salts \ can be prepared, ft, example, frori 
pharma ceutically acceptable non-toxic bases, including organic bases (,, , salts of primaryj 
secondary and tertiary amines and basic amino acids) and inorganic bases (,,., $0 diJ 
pot^saum, lithium, ammonium, calcium and maghesium salts). | 
In another embodiment, iUustritivc immunogenic compositions eg} 
vac me compositions, of the present invention coinprisc DNA encoding one or more of J 
poljjpeptides as described above, such that the peptide is generated ,„ siru. As notedj 

\ 
I 
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^ >ove ( the polynucleotide may be administered within any of a variety of delivery systems 
jcnown to those of ordinary skill in the art. Indeed, numerous gene delivery techniques! axe 
well known in the art, such as those describedjby Rolland, Crit. Rev. Therap. Drug Carrier 
^ystems 75:143-198, 1998, and references jcited therein. Appropriate polynucleojide 
5 expression systems will, of course, contain] the necessary regulatory DNA regulatory 
Sequences for expression in a patient (such as 1 a suitable piomoter and terminating sigrkl). 
kltematively, bacterial delivery systems may involve ^: administration of a bacterium 
^such as Bacillus-Calmette-Guerrin) that expresses an irnmuno( S onic portion of [the 
polypeptide on its cell surface or secretes such 'an epitope. 

j ! i 

0 ! Therefore, in certain embodiments, polynucleotides encoding immunogenic 

polypeptides described herein are introduced into suitable mammalian host cells for 
expression using any of a number of known viral-based system; In one illustrative 
jmbodiment, retroviruses provide a convenient and effective platform for gene deliver)* 
iptems. A selected nucleotide sequence encoding a polypeptide of the present invention 
15 cjan be inserted into a vector and packaged in retroviral particles using, techniques knowil in 
the art. The recombinant virus can then be isolated and delivered to a ;ubject. A numbec of 
illustrative retroviral systems have been described (e.g., U.S. Pat. N>. 5,219,740; Mijler 
sjnd Rosman (1989) BioTechniques 7:980-990; Miller, A. D. (1990) Human Gene Theripy 
lj;5-14; Scarpa et al. (1991) Virology 180:849-852, Burns et al (199.1) Proc. Natl. Acid. 
20 qci. USA 90:8033-8037; and Boris-Lawrie and Temin (1993) Cur. Oj-in. Genet. Develop. 
3f 102- 109. ; 

j , j 

I In addition, a number of illustrative adenovirus-basec systems have also 

bjeen described. Unlike retroviruses which integrate into the host genome, adenoviruses 
pbrsist extrachromosomally thus minimizing the risks associated with insertional 
25 mutagenesis (Haj-Ahmad and Graham (1986); J. Virol. 57:267-274; JBett et al. (1993) J. 
Virol. 67:5911-5921; Mittereder et al. (1994) Human Gene Therapy f :7l7-729; Seth ct k 
(:994) J. Virol. 68:933-940; Barr et al. (199^4) Gene Therapy 1:51-58: Berkner, K. [L. 
(] 988) BioTechniques 6:616-629; and Rich et al. (1993) Human Gene Iherapy 4:461-47^). 

: f 

t 
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Various adcno-associatcd virus (AAV) vector systems have also lleen 
•Icveloped for polynucleotide delivery. AA'vj vectors can be readLy constructed „L 
techniques weU known in the art. See, u.S. Pat. Nos. 5,173,14 and 5,139 941- 
fctemaaonal Publication No, W 0 92/0,070 and WO 93/03769; Letkowski et al (iL)' 
fco.ec. Cell. Biol. 8:3988-3996; Vincent e, ai. (1990) Vaccines 90 .Cold Spring H Xr 
laboratory Press); Carter, B. J. (1992) Current Opinion in Biotechnology 3 -533-*9- 
dfuzyczka, N. (1992) Current Topics in Microbiol, and Immuno.. 158,>7-,29- Kotin k\m 
(?994) Human Gene Therapy 5:793-801; Sheljing and Smith (1994) Gene Therapy l-,fe 5 . 
l|69;andZhouetal.(l994)J.Exp.Med. 179:1^67-1875. 

Additional viral v ec , ors ^ fc r delivering ^ poIyrudeotides en J 
Polypeptides of the present invention by gene Ufa inc l ude those , !ri ved from the 'ox 
fpiy of viruses, such as vaccinia virus and avian poxvirus. By way of example, vaccina 
vbu. recombinants expressing the nove, mo. cules can be construed as follows. A, 
jNA encoding apolypeptide is first inserted into an appropriate vec.o, so that it is adjacent 
tj a vacctnia promoter and flanJdng vaccinal DMA sequences, su.h as the sequel 
ejeodmg thymidine kinase (TK). This vector: is then used to transit cells which L 
s.rnultaneous.y infected with vaccinia. Homologous recombination ,erves to msert L 
v^nra promoter plus the gene encoding the peptide of interest i„,o the v ira , genorr j c 

20 t 1X SUP ' ( ' ) reC0InbiDan, ^ S t C,Cd ^ "» "* in ^ P-4e 

ofS-bromodeoxyuridine and picking viral plaques resistant thereto. j 

A vaccinia-based infection/transfection system can be ,onveniently used L 
prbv.de for inducible, transient expression or compression of one o, more polypeptides 
d^enbed herein fa hos t cells of an organism! In this particular sy 3 : em , cells are f.i, 
^ ected in vitro with a vaccinia virus recoup that encodes the ba< t.nophage T7 R*L 
25 p^ymerase. This polytnerase dispUys ^ ^.^ ^ ^ ^ 

^plates bearing T7 promoters. Fol.owing infection, cells are Uansfected with uie 
Polynucleotide or polypes of interest, <U by a T 7 promote, The polymerase 
expressed in the cytoplasm from the vaccinia vi^us .combmant transcibes the transfect* 
WhiCH iS - ^ Po^ide by tl, host trans.ationa. 

i 
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Machinery. Tne method provides for high levil, transient, cytop.asm, production of 
uanU.es ofRNA and its translation products] See. ,,, E.roy-Stcb nd Moss, Proc. 1, 

s«,r (I990) 87:6?43 " 6747; Fuer i ci prcc - ™- Acad - sd - usa 

5 Alternatively, avipoxviruses, stlch as the fow,pox and canarypox viruis 

ckn also be used to deliver the coding sequences of interest. Recombinant avipox 
expressing ^ ^ ^ ^ ^ ^J' 

uknunity .hen t0 . ^ ^ ^ ^ ^ 

pirticularlv desirable in human and other mammalian species since meters of the AvipL 
10 Jus can only productively r ep, icate in susc ^ avjan ^ ^ ^ ^ £ 
uffecfcve in mammalian cells. Methods for producing recombinant Avipoxviruses L 
known tn the art and employ genet* recombination, as described abov t with respect ,o tie 
Paction of vaccinia viruses. See, W 0 91/12882; WO 89/03429: and WO 92/03545 

Any of a number of alphavirusj vectors can also be t,ed for delivery pf 
J;'* «~ invjmtion, such as those voters described L 

^ '7 N ° S - 5 * 843l?23; 6 ' 0,5 ' 686 = and 6,0,5,694. Ceru n vectors based 1 

Venezuelan Equine Encephal.tis (VEE) can aisj, be used , native samples of whiJh 
can be found in U.S. Patent Nos. 5,505,947 and 5.64:i,576. j 

20 4 „ MOrC0Ver ' m ° ,eCU,ar C ° njUgate ^ t0rS ' SUCh 33 te chuU 
vectors described in Michae, et al. J. Biol. Cherd. (,993) 268:6866-6865 and Wagner « a! 

Pn c. Nat,. Acad. Sci. USA (1992) 89:6099-6,03, can also be u,ed for ;? „e delivery undi 
the] invention. | 

Additional iUustrative informatiojt on these and other l™** viral-basel 
djay systems can be found, for example, i„ Fisher-Hoch et a,., />,,. Nai, Acad J 
USk 55:317-321. lOfio. p, OTO „ , . .... . . _ *ci| 



_, • ' 7 "~w. >-i rn-r. wall. Acad Sct\ 

« — * GB j,2O0,65I; EP „, ;45 ,,, 3; wo J 



s et al., Proc. Mj//. ^ C flrf. Set USA P/-215.219 lQQd- n- i , . 

o/i ^ly, Kass-Eisler .:t ah, Proc. Natl 
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Acad. Sci. USA M-11498-11502, 1993; Gujan ct al., Circulation 6*2838-2848, lL 
and Guzman et al., Cir. Res. 73: 1202- 1207, 1993. ' S 

In certain embodies, a polynucleotide may be integnted into the genolne 
of a target cell. This integration may be in the specific location and orientation U 
homologous recombination (gene replacement} or it may be integral, in a random n j n . 
^ecrtlc location (gene augmentation). In yet fi^ embodiment,, th<: polynucleotide mly 
b4 stably maintained in the ce.l as a sepa^, episoma] segmen; of DNA ^ 
polynucleotide segments or "episomes" encode W W es sufficient to ,ermi, maintenance 
add replication independent of or in synchroni^io,, ^ lhe nost ceI! :ycl , ^ ^ 
» whrch the expression construct is delivered ,o a cell and where in the cell L 
Polynucleotide remains is dependent on the typelof expression const™, employed. 

In another embodiment of the invention, a polynucleotide L 
adhunistered/delivered as W DNA, for examp.e as described in U^er et al Scieni 
2J1745-1749, 1993 and reviewed by Cohen. Science ^,691-1692, 1993. The uptai 
offtalced DNA may be increased by coating the DNA onto biodegradable beads, which arL 
efficiently transported into the cells > 
^ I 
In still another embodiment, a composition of the present invention can bl 
■ covered via a panicle bombardment approach,! many of which have >een described & 
on rllustrative examp.e, gas-driven pan.de acceleration can be achieved with devices SUci 
as W manufactured by Powderject Pharmaceuticals PLC (Oxford, UK) and Powderjeci 
Vaccines Inc. (Madison, Wl), SO me examples of which are described in U.S. Paten, Nol 
546,796; 6,010,478; 5,865,796; 5,584,807; and| E P Paten, No. 0500 799. Thrs appro J 
offjrs a needle-free delivery approach wherein a dry powder formula^ of microscopii 
pa4c.es, such as polynucleotide or po.ypeptidei particles, are acce.er,ed to high speej 
^ a helium gas jet generated by a hand held device, propelling the particles into j 
target tissue of interest. ! 

In a related embodiment, other deJices and methods that may be useful J 
gas-priven needle-less injection of composition*! of the present invembn include those' 
P^ded by Bioject, Inc. (Portland, OR), some examples of which « described in U S 
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lUit Nos. 4,790.824; 5,064,413; 5,312,335; 5,383,851; 5,399,163; 5,520 639 L 
5^993,412. ! 

According to another embodiment, the pharmaceutical compositiL 
Ascribed herein will comprise one or more immunostirnulants in addition to L 
5 immunogenic polynucleotide, polypeptide, antibody, T-cell and/or Al'C compos.tions If 
tHis invention. An immunostimulant refers tojesscntially ^ substane that enhances Lr 
potentiates an immune response (antibody and/pr cell-me.iiated) to at, exogenous antigJn. 
Opc preferred type of immunostimulant comprises an adjuvant. Many adjuvants cont J a 
sdbstance designed to protect the antigen from rapid catabohsm, 5 uch as aluminum 
10 hydroxide or mineral oil, and a stimulator of imrkunc responses ^ a3 ,. p . d A> 

Pertussis or Mycobacterium tuberculosis derived proteins. Certain adjuvants ale 
cqmmercially available as, for example. Freund's Incomplete Adjuvant and Compile 
Adjuvant (Difco Laboratories, Detroit, MI); Merck Adjuvant 65 (M^rck and Company, 
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Int., Rahway, NJ); AS-2 (SmithKline Beecham.jphiladelphia, PA); aim™ salts such is 
aluminum hydroxide gel (alum) or aluminum phosphate; salts of calcic, iron or al 
insoluble suspension of acylated tyrosine; acjlated sugars; cationic.Jly or anionic^ 
defrvatized polysaccharides; pol> T hosphazenes; biodegradable: microsphere]; 
mdnophosphoryl lipid A and quil A. Cytokines' such as GM-CSF, in': ( rIeukin-2, -7, -\{ 
and other like growth factors, may also be used as adjuvants. ' ' j 

Within certain embodiments of tie invention, the adjust composition is 
preferably one that induces an immune response predominantly of the Thl type. Hig| 
levfels of Thl-type cytokines (e.g., IFN-7, TNFct, IL-2 and IL-12) ,end to favor the 
induction of cell mediated immune responses to L administered antiget, In contrast, higH 
Ievils of Th2-type cytokines (e.g., JL-4, H-5, IL-6 and IL-10) tend to favor the induction of 
25 hurjoral immune responses. Following application of a vaccine as provided herein J 
patient will support an immune response that jincludes Thl- and TM-type responses] 
Within a preferred embodiment, in which a response is predominantly Thl-type, the level! 
of Tjhl-type cytokines will increase to a greater extent than the level of Tr.2-type cytokines] 
Thejlevels of these cytokines may be readily assessed using standard assays. For a review 
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_ Cettam prefer adjuvants for ^citing a predominant TTU-type response 

mCude, for example, a combination of nWnophosphory, lipid A , preferably 3 -dJ 0 - 

acylated monophosphoryl lipid A, together with a„ alumina salt. ML® adjuvants ire 

^lable from Corixa Corporation (Seattle, | WA; see, for example, US Patent Nps 

4436.727; 4,877,6,1; 4.866,034 and 4*,**4,. CpG-containing oligonucleotides k 

^bch the C P G dinucleotide is unmethylated) L, so ^ . predomi!lintly m ^ 

S*ch oligonucleotides are we,, ^ ^ ^ describe(j ^ ^ wq » 

10 WO 99/33488 and U.S. Patent Nos 6 008 ?nri «h < sc.: , < ' 

icm inos. 0,008,200 and 5,856,462. Irnminostimulatory DNA 

fences are also described, for example, by et al., Science 273+52, 1996. Anotrier 
P^ferred adjuvant comprises a saponin, such a> Qui, A, or derivative 4ereof , includi j g 
Of 21 and QS7 (Aquila Biopharmaceuticals In|, Framingham, MA); Escin; Digitonin- br 
<W»/a or C WorflUM ^ . 0th er preferred formations include mob 

thkn one saponin in the adjuvant combinations of the present invention, for example 
combinations of at least two of the following Up comprising Q S21j QS7 , Quil A. |- 
csbin, or digitonin. ' I 

Alternatively the saponin forml ^ ations may be coml);ned ^ ^ 
vehtCes composed of chitosan or other polycationic polymers, P o, y Iacti„e and polyhcttfj- 
corglycoHde panicles, poly-N-acetyl glucosamine-based polymer matrix, panic,* 
composed of polysaccharides or chemically modified polysaccharides, , ,, 0 somes and lipii- 
based particles, particles composed of glycerol molesters, etc. 7* renins may also bi 
formulated in the presence of cholesterol to form particulate structures sn:h as liposomes or 
ISCOMs. Furthermore, the saponins may be foAnu.oted togethc, ,vith polyoxyethylenl 
d*r or ester, in either a non-particu.ate solution pr stKpension, or in a peculate struct J 
«f as a paucilarnelar Hposome or 1SCOM. The saponins m,> a , so 1, formulated J 
extents such as Carbopol* to increase viscosit^, or may be formula! fa a ^ powd j 
form with a powder excipient such as lactose. , 
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t f 
l ! 

In one preferred embodiment, tile adjuvant system incites the combination 
df a .onophosphory, ,i P id A and a saponin dative, such as the cognation of QsLl 
«>d 3D-MPL adjuvant, as described in WO 94/00,53, or a less reac.cgenic composition 
vrfaere the Q S2 , is quenched . ith cholesX ^ as described ^ w , ; , J 
Preferred formulations comprise an oil-in-^er emulsion Md tocophero , ^ 
partly preferred adjuvant formulation employing QS21, 3D-MPL® adjuvant aid 
tocopherol m an oil-in-water emulsion is descrilUd io WO 95/17210. ! 

_ Another enhanced adjuvant sysjem involves the combination of a C P i 

« ohgonuc.eotide and a saponin derive particular the combination of Cpb 
J QS2, , s disclosed in WO 00/09,59. Preferably the formation additional comprisL 
art oil in water emulsion and tocopherol. t 



A d «,^ llhlseMive adj „ vaoB f0 , uw h ^ p)mraei)iiM a 
«f ,nv««„ tack* MoManide , SA , 20 Fiance), SAF :chi,„„, Calif.™i 

U£ ISC0MS (CSL) , MF-59 <C4„, to SBAS serits „ f , dj „ vmls J 

<*-^> (Con*, Hamilton, MT), RC-52, (CoHx, H m i„„„, „ d 01h i 
4 . phosph „„ . suth ^ ^ tec|jb(j ^ u J 

hmin « fer _ „ ^ ^ po|TC . e(hy|(i ^ j 
such as those described in WO 99/52549A1. \ \ 

| Other preferred adjuvants include jdjuvant rn.lecu.es of.be general formu! j 

; 0): HO(CH 2 CH 2 0) n -A-R, ! 

^ n is , -50. A is a bond or -C (0) , R is aI M 0r Pheny, C,., 0 ilU cy, ! 

25 coL • T Cmb ° diment ° f PreSCnt C0 " Sis,S ° f a frmmtaj 

T" g 3 P0,y °^- *~ 0^ eeneral formula (I), whercin „ is tetv , een , ^ 5Q i 

lot f uT ^ *• * C ° mP °H iS C - ~ ™» W and! 

lit r '^^^ 

;t ; T ™ se 0A ' 20% ' preferably from * wo * - d ™ ***** » - «*i 

CM/,. Preferred polyoxyethylene ethers are; se.ec.ed from the lowing group- 
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1 
f 

po.yoxya^.,,^, cte> ; polm7elhy , e „., s , iaiy| ^ 

*h«r « tecriWf. ft. „«« k „„,„ <„. ^ MDy „ 17) ^ ! 
are described in WO 99/52549, 

Tta poly^ytae e ft„ TO ^ 8 ,„ „ e etnmI fcnnlh ffl abov( i 

;;^rr cpo • "« **** <* ^ i E 

A^g to mo0lcr of Ms . nvem|o|] ^ . ^ 

^...n art* ^ is Mvmd „ . ^ vk ^ | 

"Wd W b , ^ ^ Such „,„ ^ bm fe ^ ^ 

b ft. ^ » , mpro> , ^ malwtn J t 

rf fc T «„ respoMe , B _ ^ ^ ^ ^ ^ h . , 

«,h ft, ««,- v „ ™, tM ^ APC , may £ 

f™, a., of . v rtety of M,,^^ md ^ ^ ^ J, 
P«pmMl fa„«, auto|og0UJi wnek o[ xoB|eMfc ^ ; 

I Cc ^ n ^^™wta CTBO f:ft epreralin „ mionus!dCTdtil . cctllsor 

>— ftW* «, ag „, resemto8 ct „, | Dtnd ,, ic e;||s ^ ^ 
" ' ****** «• *4« r-°ph,l.* „ ft.,,,** mliMIO i 
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; . i—r-j—^ umapcuuc antitumor 

^*uty («e -nWnnan and Levy, ^, ^ ]m) ^ | 

enjinuc cel., .ay be identified based on the, ^ shape (stellate , : ^ ^ ^ 

'"f^ ^ (dCndriteS > VisiWe * ^ 'He, ability t0 lake up> prQCess J 
Ke^nt .nugens with high efficiency and ability l0 activafe ^ y ^ 
De^n.c cclls may> Qf ^ be engin _ d to , specjfic ce]) ^ face ^ 

bpid. that are not con™j y found on de^tic «,„ ,„ vhw or ^ ^ such 
mo^fied den^Uc ceUs a. co ntCm p lale d by invention . ^ „ ^ 
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lendntic cells, secreted vesicles antigen-loadL dendritic ce„s (ca„ 53 exosomes) J be 
'«ed wjthin a vaccine (« e 2itvogel ««]., Nature Med. 4:594-600, WJ). | 

Dendritic ceUs and progenitors jnay be obtained from Spheral Wood, bine 
iarrow tunnor-infil^ cells, peroral ce]ls , lvmph ^ J 

5 ^-bU.calcordbloodoranyothe^tab.eUssueo^uid. For e.mple, dendritic ck 
to be d lff erentiated „ vivo by adding a Qf ^ ^ ^ ^ ^ 

and/or TNFa to cuhures of monocytes hasted from periphera , ^ 
Atemanvely, CD34 positive cel.s harvested ^ peHphe.1 b.ood, un.ilic, cord b]ood j or 
bone .narrow may be differentiated ^ ^ ^ ^ ^ ^ ^ ^ 

cUbtnat^ of GM-CSF, IL-3, Wo, CD^O Hgand, LPS , M ligand ^ ^ 
«|mpound(s) that induce differe„, iation , matUra j ion ^ of ^ ^ 

j Dendnuc cells are conveniently! categorized as "immature" and "mature" 

cf.. whtch allows a simple w ay t0 ^ ^ ^ ^ 

pHenotypes. „ owever , this ^ ^ ^ ^ ^ ^ 

- u^ne ,ate stages of differentiation, Immature dendritic ce., are ch.acterized as Apb 
w|h a htgh capacity for antigen uptake and pressing, which correlates wift the U 

of Fcv receptor M d mannose receptor. The mature ph.otype is typ.call, 
«ed by a lower „ of , ese ^ ^ . ^ ^ ^ J>j£ 

mf^s response for T cell activation such as Cass I and Cass „ MHC, adhesion 
ZTm 8 '' CD54 Md ^ C0St1mUjatOry m ° leCU,eS (< * CD40 ' CD80 ' 

APCs may generally be transfected v,ith a polynucleotid, of ^ invemi J 
(or ^ on or other variant thereof) such that the encoded po.ypeptide, or an _o g enj 
porton thereof, is expressed on the ce„ surface. Such transfer may t*e place „ vivo \ 
and a pharmaceutical composition comprising such transfected cells ma, then be used fof 
^c^asdescribedherei. Alternate,,. a gene delivery v, Wc )e that targets 
a dendnuc or other a^gen presenting cell may be administered to a p ;1 ,i em , resuIting in 
Hf-ton that occurs h vivo . In vivo ^ rf ^ ^ 

example, may generally be performed using any methods Know. i„ ^e such as those 
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i i 
described in WO 97/24447 tu„ ' 

V 97/24447, or the gene gun approach described by Mahvi et a ] 

hrnuno^ o nd cell Biol 0gy 75:456-460, 1997. AnUgen fading of ccndritic ceils ,a| be" 
acbcved by - mcnh ^ dendritic ce , Is ^ cei]s ^ ^ ^ ^ 

° r Mn * PlaSmid ~* ° r - ^ ontigen-expressing recombinant 

fcctenum or vin.es (,,., vaccinia, fow,pox,| adenovirus or ientivir.s vect ors). Prio, to 
K~Nt the peptide may be covalently conj^ t0 „ ^ ^ 

CCl ' hC,P **• 3 C ™ Ahe^ivcv, a dendri , h ce „ may ^ pul j ed 

a non-conjugated immunological paJer, separately or in .he presence of L 
polypeptide. 1 ' j 

I ■ [ 

^Ployed ,n the pharmaceutical compositions | of ^ ^ ^ ^ rf J 
Really vary depending on the mode of adrjunis.atio, Composite of the pre^t 
ufentton may be formulated for any appropriate manner of administntion, inc,udi„ g f pi 
pie, topic,, oral, nasa,, muC osal, intravenous, intracranial, intraperitonei 
subcutaneous and intramuscular administration. \ 
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c™» fer ^^ m „ such ph J, aceutica , composilions ^ b . iMt 

-* *. be „ ^ fc foriu|st|m ■ 

1* fo mul ,« of ^ u wtl| ^ fte ^ ^ ^ ^ 

"J**"" «*» «f " «* ^ <— ■ ™„ opartc ,« j- 
o*, ^ ^ ^ , 

hy^hHic co„ „l ? . . poIys ,„ haH< , ( j 

I* ' " S P "'"" * S -' 51 ' 254 md pcr wd 

94/10078, WO/94/23701 and WO 96/0fi«3!l li. , ■ 

«*l . „ tee dtpe|]ds ^ ^ site „f implm „ lion , to raK J 

^0, of retee md , be nawrl of fc ^ „ ^ w<K(j w | 

i t 
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In another illustrative emboLcm, biodegradable microspheres (i- 
lyglycolate) 



ori- 
ent 



10 



i . , * ' "'""cgidaaoie microspheres f 

f^** **•'<* MM* 5 8 „* 

£»e„b=d » WO* 4» H „d reference , ^ „, ^ ^ ^ ^ 
*pbe.,,o», M* sys , em ^ f ^ 

J**?** «* - *~ <f-< in U.S. Pa,„ v 0 . 5 ,, 28><47 , wh j d , 

4. -P-bfe of nKincing . ctes ^ T rts|>nsts ^ _ ; 

j Tk= pbamaceuical composite „f ;„„„,;,,„ ^ ^ J 

«*• »* „ ^ ij- 

PM. o, a™, « ids » eh aj glyei „, Mim ^ bt , • 

« ^ hyto>lde)> ^ ;j t T 

f*»la,,on , S o,o„u, hwoto „ c 0 , wrak|y fc w . h Wcod ^ a J 

«^ w ,^ ng w ^ A|tmaiiv!(y om , ■ 

0* P"sem inveniion may be fonnutad u , | Jp^,,, ; 

The ptaMeeufej cnpci.iod tecti w here(n ^ . = ^ J 

20 ^J m 7;.°" e ° ntti "^- h -^i^orv, al , artc^J, 

H '» Nation, ™. y be s ,„ re d „ | uspensions , so] „, ions „. fa j 

» ^ vekiCe, Alternatively, , ph™^ conlposilion ,„ y be ^ J 
Seined «,„*,«,„ only „, e ^ rf a ncrils , 

prior to use. ' 

i 

, Tb. developmen, of ^.able dosjn, and teBI e„ ,egi „e„ fo, ^ j 

i °'" Ven0 "'• into1 "'' " d ""t™ 5 "'" SdmteM *" - 

j 
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In certain applications, the pbaWeutical compositions disclosed herein 
may be delivered Wa oral adminis»a,,on to an animal. As such, these impositions mayL 
formulated with an inert diluent or ^ u edible ^ ^ I 

closed in hard- or soft-sheU gelatin capsule, or they may be comprised into tablets * r 
tljey may be incorporated directly with the food of the diet. j 

The active compounds may even be incorporated with ,*cipients and used 
•Vthe form of ingestible tablets, buccal tables, troches, capsules, .ixirs, suspension, 
stfups, wafers, and the like (see, for example, Mathio.nz er G , Nature 1997 X 
27 ; 386(6623):410-4 : Hwang eta,., Crit Rev Ther Drug Carrier Syst 1 9S 8; 1 5(3) 243-84 1} 
S- Patent 5,641,515; U. S. Paten, 5,580,579 and U. S. Paten, 5,792,451). Tablets, trochi 
A capsules and the like may a,so contain any of a variety of addition*, components I 
ex^nple, a binder, such as gum acacia, cornstarch, or gela:, 0; extents, sul 

as d.calcium phosphate; a disintegrating agent, such as com starch, P ,*to starch. alginL 
acid and the like; a lubricant, such as magnesium stearate; and a sweeping agent, such is 
15 S up, , actose or saccharin may be added or a navoring agemi such ^ peppem ^ , f 

^ecn, or cherry flavoring. When the dosage unit form is a capsul, it may contain ii 
action ,o materials of the above type, . , iquid ^ Various ^ ^.^ ^ 

present as coatings or to otherwise modify the physical form of the dosage unit 'por 
utsjance, tablets, pi„ s , or capsuIes may be coated ^ ^ ^ ^ ^ 

^materia, used in prcparing any dosage unit form should be piratically pure ani 
substantially non-toxic in the amounts employed. In addition, the activ, compounds maj 
be ^corporated into sustained-release preparation and formulations. j 
i TypicaJly, these formulations will 'contain at least about C.1% of the act J 

compound or more, although the percentage of the active i ngre dient ( s) 3ia y, of course , J 
25 van r d and may convenient be between about 1 or 2% and about 60% or 70% or more <J 
the weight or volume of ^ tQtaJ formulat . on Naujra]iyi unount ^ ^ 

cor*ound(s) in each therapeutically useful composition may be prepared is such a way J 
. suable dosage wil. be obtained in any given unit dose of the compound. Factors such as! 
sorubiUty, bioavai.abi.ity, biological ha.f-Iife, route of administration, p„,iuct shelf life J 
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-11 as othcrpha^acCogical considerations fill be contend by one ski.led i„ ft, M 

^..ations, and as such, a v„ iety of dosages tad 
toatment regimens may be desirable. ; j 

j For orl adrnbiswta „, compos*., of a,. p, tsm j 

*. acnv. intern mly be i4wd ^ m o[a) ichta ^ ^ 
c mam„ e se«i»m bora*, ^ „„ polss] . ;m Mcjibra>K m ^ ^ a 

oUided « . ft^^^H, ^ ,„ , coniposii . m fc ^ ■ 

bjnden, abnaves, fl.v.ri.g w f^, ^ „,„ ^ ^ 

«->. mav be feshioned inu, . „„„,„„„ fom , h> , ^ ^ 

""i^ or omemise dissolved in ihe mouth. I 

In certain eircuo«a„ces „ mll ^ teitjb , e ,„ ^ ^ ^ 

c^surons disclosed herein p«, y , inam J 

ZT"* ^ ™ ^ '° *»" ■*» — ale 

fchhe, described, for e*an,p fc , h U S. Pa,e„, W «,, 58: „. s . Partnl _,, 64 , s , 5 ffld „ j 

Pfn. 5J9W3. In cerain embodiments, solunons of the active compounds „, ^ J, 

V"-*** -I— * b. spared in water sui.bly mixed with j. 
*f acta*. Such as hvotacvpropvlceMose. Dispeisions J 

» Y *^ and mi^s thereof and ,» o„, „ nd e, M , ^ 

-~ and use, O^e prepay ^ ^ , ^ ^ ^ : 

grcj wth of microorganisms. j 
! niunradv. pharct.eeutica] forms suitable for injectable „se include sterile 

so,*™ « disp^ions and steriie powders ,., *. extempore prepMliM „[ 
» ^' mj ^' e " ,U, """^-< f -»r'»--«",,e„, ! . 4 66,4 68) ..J 

« — be s^.e under the conditions of manufacrure and SWig c ^ nu s, be preserved 

*f ~ ,l ° 8 **" ° f - — «- Tnc c J 

canp a solve,, ordisper.io, medium eon.ainm,. for ^ „„„ ^ ^ I 
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th; 
sk 
in 



glycerol, propyl e„e glycol, and ,i quid p oIyethylene ^ M ^ ^ 
hereof, and/or vegetable oil, P roper fluiditv ma> be ^ ^ 

<*a coanng, such a, .ecithia, by msintman of|he ^ ^ ^ ^ ^ J 
fem», and/or by the use of surfaclant , ^ pxeven.ion of , hs acti( ,, of ^^^^ 
can be faceted by various Serial and anuiun ga l w fo , cxample> ^ 
cUorobutanol, phcnol , sorbk ^ ^ ^ ^ ^ cases> ^ ^ ^ 

Referable to include isotonic agents, for examp.e, sugars Qr sodium ^ I 
action of the injectable compositions cin ,* brought about * ^ Use m L 
^positions of agents delaying absorption, for examp le , alumina,, monostearate ^ 
gelatin. : 

to0n " mto ^'»'P^t4.<l™ni !m ,io„i„„,, |U5(>mst ,i Mlwa , t 

.* *mc ie „, ^ „ ^ p „ 6cuh ^ so|(iims ^ 

tT" 1, a midi ™ ,te <- - ■"*»- •» * *-« » — ir 

I . d. « in «* „f ft, pre!e „, discl0 _ txmple _ ms doMs! be ^ 
' " »f -^c eilheiaddsdw .ooonjofh^™.,,*..^ 

•J— l» p^e, ,„35.,03 8 md .5T0-.580, So m , v,.„, cr in dosa6e i 

" « ene " 1 "*» « i - ^ bv FDA Ofe of Bioiogil 

standards. b f 

In another embodiment of the invention, the composition disclosed herein 
Zl d 1 r h 3 ^ 0F f0ra ' UJUS,radVe y-acce ptab ,e salt] 

"tamed with inorganic acids such as, for example, hydrochloric or P : 10 sphonc acids ol 
suC o rganic acids a, acetic, oxaHc. tartaric, mandehc, and the , ike . Salt, formed with 'the 
carboxy, groups can a.so be derived from inC r g aaic bases such as, for examp.e, 
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^um, potassium, ammonium, calcium, or ferric hydrides, and ,ach organic base as 
^propylamine, trimemylamine. histidine, procaine and the like Upon formulation 
Solutions wil, be altered fa , m ^ ^ ^ J.' 

sfich amount as is therapeutically effective. ; ! 
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The carriers can further comprise any ^d all solvent, dispersion nJia 
*hic,es, coatings, diluents, Abacterial ^antifungal agents, ,so..,„ic and absorption' 
jlaymg agents, buffers, carrier solutions, susp'ens.ons, co.loids, and the like. The usejof 
** media and agents for pharmaceutical active substances is wdi kno*. in the it 
I^ept msofar as any conventional media or agen, is incompatit.e with the actL 
ulgredient, its use in the therapeutic compositions is contemplated. Supplementary active 
"Igrcdiems can also be incorporated into the composition. The phrie 
••pharmaceutically-acceptable" refers to molecular entities and conditions mat do I 
Produce an allergic or similar untoward reacuonjwhen administered to a human. 

In certain embodiments, the pharmaceutical compositions may be delivered 
intranasal S p ra y S> inhalation, and/or other! aerosol delivery vehicles. Methods fir 
during genes, nucleic acids, and peptide compositions directly to ,he lungs via nas^l 
aerosol sprays has been described, , g , in U. S Patent 5,756,35; and U. S Pateit 
5,804,2,2. Likewise, the delivery of drugs using intranasal micropore res,n S (Takenal 
« J Control Release ,998 Mar 2;52(,-2):8,-7) and lysophospbatidyl-g.ycero. 
expound, (U. S. Patent 5,725,871) are also! wC-known in the pharmaceutical art! 

LiRewise, illustrative transmucosal drug deliverv in ,h* r nr ~ r i „ ! 

8 Qellve ry m the form of a polyutrafluoroetheylene 
support matrix is described in U. S. Patent 5,780,045. ! 

In certain embodiments, liposomes, nanocapsules, mhroparticles, lipil 
parhdes, vesicles, and the like, axe used for the introduction of the expositions of thi 
Mem invention into suitable host cells/organism, In particular, the compositions of thl 
present invention may be formulated for delivery either encapsulated in a lipid particle J 
income, a vesicle, a nanosphere, or a nanopartic.e or the like. Alternatively, composition- 
of the present invention can be bound, either covaW.y or non-cova.ent.y, to the surface of 
suc^i earner vehicles. ^ 
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j»*d herein may be cloned, expressed and transferred into other v ect ors or effector ceils 
*>r adoptive irrununotherapy. The polypeptides provided herein ,ay also be used! to 
generate antibodies or anti-idiotypic antibodies, (as described above „ , fa u. S . Patent I 
%9 1 8, 1 64) for passive immunotherapy. i | 

Effector cells may generally be obtained in sufficient quantities for adoptjve 
u-unotherapy by growth * vitro , „ descTiitk ^ ^ ^ ^ 

sWle antigen-specific effector cei,s to several .billion in number with retennon of anti^ 
recognition in vrv 0 are well known the art. Such m v,> 0 culture coupons typically tie 
mtermment stimulation with antigen, often in tie presence of cytokine (such as IL-2) aid 
njn-dividing feeder cells. As noted above> ^ I 

h re, may be used to rapidly expand antigen-specific T cell cultures n order to general 
sUff-ctent number of M „ s for immunotherapy. In p ^ m{igen . pMng ^ ^ 
-J dendnttc, macrophage, monocyte, fibroblast and/or B ceHs, may be pulsed wiL 
-n^unoreacdve ^ or transacted with one or more polvnudeotides usi i 

t W l ; ^ ^ b * ^ -^-P-nting cells can I 

»Wected w,th a polynucleotide having . appropriate ^ expression 

»|. recombmant virus or other expression syU, Cu.tured cffecH, ce.ls for use I 
must be able to grow and distribute wide.y, and t0 survive ,on g term ,„ J 
States have shown mat cultured effector cells can be induce, to grew i n vivo ^ j, 
su r e ,ong term in substantia, numbers by repeated stimulation with antigei 
Rented with IL-2 ( see, for example, Cheever ex al., /^,, ( Reviews ^ 

Alternatively, a vector expressing a polypeptide recit.i herein may J 
■n^duced into antigen presenting cells taken from a patient and clonally propagated J 
jv, for transplant back into the same patient Transfected cells may b, reintroduced J 
ft. Patent using any means known in the art, preferably in sterile fotn by intravenous'- 
intracavitary, intraperitoneal or intratumor administration, j 
I Routes and frequency of adrrunistrauon of the therapectic compositions 

desenbed herein, as wel, as dosage, wi„ vary from individual to individual, and may be 
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readily established using standard techniques. ;In general, the pharmaceutical compositions 
i\nd vaccines may be administered by injection (e.g., intracutaneous, intramusciiar, 
intravenous or subcutaneous), intranasally (e.g., by aspiration) or orally. Preferably, 
between 1 and 10 doses may be administered |over a 52 week period. Preferably, 6 dcjses 
5 iire administered, at intervals of 1 month,! and booster vaccinations may be giyen 
periodically thereafter. Alternate protocols may be appropriate for individual patients.: A 
Suitable dose is an amount of a compound that, when administered ;u: described above; is 
capable of promoting an anti-tumor immune 'response, and is at l««t 10-50% above Ithe 
basal (i.e., untreated) level. Such response can be monitored by ra««uring the anti-tumor 
antibodies in a patient or by vaccine-dependem generation of qlolytic effector cells 
Capable of killing the patient's tumor cells in vitro. Such vaccines s hould also be capable 
of causing an immune response that leads to an improve ti clinical outcome {e.g., rr|)re 
Jrequent remissions, complete or partial or longer disease-free survival) in vaccinated 
patients as compared to non-vaccinated patients. In general, for pharmaceutical 
15 Compositions and vaccines comprising one or more polypeptides, Jie amount of each 
polypeptide present in a dose ranges from about 25 ug to 5 mg per kg of host Suitile 
dose sizes will vary with the size of the patient, but will typically ranigi from about 0.1 mL 
tb about 5 mL. ( 

j In general, an appropriate dosage and treatment regimeai provides the active 

20 4ompound(s) in an amount sufficient to provide therapeutic and/or prophylactic benefit, 
iuch a response can be monitored by establishing an improved clinical outcome (e.g., mpre 
frequent remissions, complete or partial, or longer disease-free survKd) in treated patients 
js compared to non-treated patients. Increases' in preexisting immune responses to a tumor 
rjrotein generally correlate with an improved clinical outcome. Such immune responses 
25 rhay generally be evaluated using standard proliferation, cytotoxicity or cytokine assays, 
v^hich may be performed using samples obtained from a patient before ind after treatmert. 
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Cancer Detection and Dia gnostic Compositions. Methods and Kits 



In general, a cancer may be detected in a patien! basec'. on the presence of 
cjne or more lung tumor proteins and/or polynucleotides crcodinj; such proteins in a 
biological sample (for example, blood, sera, spirtum urine ajd/or turner biopsies) obtaired 
from the patient. In other words, such proteins may be used as makers to indicate L 
presence or absence of a cancer such as lung jcancer. In addition, such proteins may jbe 
useful for the detection of other cancers. The binding agents provided herein generally 
permit detection of the level of antigen that binds to the agent in tie. biological sample. 
Polynucleotide primers and probes may be used to detect the level of mRNA encoding a 
tumor protein, which is also indicative of the presence or absence of a cancer. In general a 
Idng rumor sequence should be present at a level that is at least three fold higher in rurrLr 
tissue than in normal tissue 

There are a variety of assay formats known to those of ordinary skill in tie 
4 for using a binding agent to detect polypeptide markers in a sample. See, e.g., Harlqw 
15 and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. L 
general, the presence or absence of a cancer in a patient may be determined by i) 
contacting a biological sample obtained from ajpatient with a binding agent; (b) detecting 
in, the sample a level of polypeptide that binds to the binding agent; arul (c) comparing tL 
leVel of polypeptide with a predetermined cut-off value. - 
20 In a Preferred embodiment, the; assay involves the u:;o of binding ageht 

immobilized on a solid support to bind to and remove the polypeptide from the remainder 
oflthe sample. The bound polypeptide may then be detected using a diction reagent tint 
contains a reporter group and specifically binds to the binding agent/poiypeptide complex. 
Such detection reagents may comprise, for example, a binding agent that specifically binjs 
25 to he polypeptide or an antibody or other agent that specifically binds tc the binding agerfl, 
such as aa anti-immunoglobulin, protein G, protein A or a lectin. Alternatively, L 
competitive assay may be utilized, in which a polypeptide is labeled wi h a reporter gro^ 
and allowed to bind to the immobilized binding agent after incubation a: the binding agent 

wifh the sample. The extent to which components of the sample inhibit the binding of thL 

I 
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labeled polypeptide to the binding agen t is indicative of the reacHvi,, of * t sample L 
the mobilized binding agent. Suitable poises for use within such assays inchjde 
W length lung tumor proteins and polypeptide portions thereof to wbbh the binding ag U 
binds, as described above. 

The solid support may be any material known to thosr of ordinary skillL 
* art to which the tumor protein may be attached. For example, the solid support may L 
a test well in . microtiter plate or „ i^,^ or ^ ^ 

jl.ernatively, the support may be a bead or disc, such as glass, tiberg. J;s . latex or a pla J ic 
njatenal such as polystyrene or polyvinylchloridc. The support may also be a magnetic 
Parade or a fiber optic sensor, such as those disclosed, for example, in US Pa.cn 
Nb- 5,359,681. The binding agent may be immobilized on the solid support using a vanity 
of techniques known to those of ski!, in the art, j*kh are amp.y descrn.d in the paten, id 
^entific literature. In the context of the present invention, the ,e lr , "immobilization'' 
refers to both noncovalen. association, such as adsorption, and covaler, attachment (whilh 
mky be a direct linkage between the agent and functional groups on the .,u PP ort or may bJ . 
^age by way of a cross-linking agent). Immob.lization by adsorption to a well in . 
mWiter plate or to a membrane is preferred. ^ such cases, adsorption may be achiev d 
*j contacting the binding agent, in a suitable buffer, with the solid s iq .port for a suitable 
arnount of time. The contact time varies temperature, but is typ.ej.y between about , 
hobr and about I day. I„ general, contacting a we,, of a plastic mic,, : i,er plate (such * 
oolystyrene or polyviny^oride) with m amount of binding agent n.ging from abo„ t 
ng to about 10 ug, aad preferably about .00 ng to about 1 ug , is suff)cient t0 immobi] ^ 
iladequate amount of binding agent | : 

CovaJent attachment of binding agent to a solid suppo.t may generally b[ 
acH.eved by first reacting the support with a Afunctional reagent that will react with boti, 
the; support and . f^nal group, such as a hydroxy, or amino group, on the binding 
-8«. For example, the binding agent may be covalently attached to supports having j 
apriropnate polymer coating using benzoquinone 1 or by condensation of m aldehyde grou] 
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incubated with the in mobilized antibody 



The detection reagent is then 
jjolypeptide complex for an amount of time sufficient to detect the bound polypeptide TL 
appropriate amount of time may generally be Jietermined by assayin, the level of bind ng 
that occurs over a period of time. Unbound detection reagent ,s then removed and botlnd 
5 detection reagent is detected using the reporter' group. The method employed for detecting 
the reporter group depends upon the nature ofjtfae reporter group. For radioactive grouks 
scintillation counting or autoradiographic methids ;1 re generally approbate. Spectroscopic 
methods may be used to detect dyes, luminescent group, and fluorescent groups. B Jin 
raay be detected using avidin. coupled to ja different porter ,roup (commonly! a 
10 radioactive or fluorescent group or an enzyme* Enzyme : . porter groups may generally jbe 
dbtected by the addition of substrate (general.)! f or a specfk period ,r time), followed by 
spectroscopic or other analysis of the reaction products. j 

To determine the presence or absence of a cancer, such as lung cancer L 
signal detected from the reporter group that rerriains bound to the solid support is generally 
15 compared to a signal that corresponds to a predetermined cut-off val J5 . In one preferred 
embodiment, the cut-off value for the detection of a cancer is the average mean sigrjal 
oj>tamed when the immobilized antibody is intubated with samples f „m patients within 
U> cancer. In general, a sample generating a signal mat is three standard deviations abo|x 
ujc predetermined cut-off value is considered positive for the canc er . In an alternate 
20 prjeferred embodiment, the cut-off value is de.Lrmined using a Receiver Operator Curvje 
according to the method of Sackett et a.., cLcn, Epidmtdogy: A Basic Science^ 
Corneal Medicine, Little Brown and Co., 1985, |P . .06-7. Briefly, in this embodiment tie 
cuWff value may be determined from a plot of pairs of true positive rates (/.*.. sensitiviti) 
aril false positive rates (100%-specificity) that correspond to each possiMe cut-offvalue for 
25 the diagnostic test result The cut-offvalue on the plot that is the do*., to the upper lefl 
hand comer (i.e., the value that encloses the largest area) is the mo.,, ac.-urate cut-offvalue 
anb a sample generating a signal that is higher! than the cut-off value determined by this 
method may be considered positive. Alternately, ^ cut . off Va]lJC „, y be shjfted , o A 
lc« along the plot, to minimize the false positivi rate, or to the rig),,, to minimize the false 
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negative rate. In general, a sample generating a signal that is higher than the cut-off value 
determined by this method is considered positive for a cancer. ! 

In a related embodiment, the assay is perfoimed in a Haw-through or strip 
tejft format, wherein the binding agent is immobilized on a irembrane, such as 
5 nilrocellulose. In the flow-through test, polypeptides within the sample bind to tL 
immobilized binding agent as the sample passes through the membrane A second, labeled 
bhding agent then binds to the binding agent-polypeptide complex as a solution containing 
■tbj second binding agent flows through the membrane. The detection of bound second 
binding agent may then be performed as described above. In the strip test format, one eid 
1 0 of the membrane to which binding agent is bound is immersed in a solution containing toe 
sample. The sample migrates along the membrane through a region containing second 
binding agent and to the area of immobilized binding agent. Concentration of secord 
binding agent at the area of immobilized antibody indicates the pr:sence of a cancer. 
T>ptca)ly, the concentration of second binding agent at that site generates a pattern, such Is 
15 a l^ne, that can be read visually. The absence of such a pattern indicates a negative result. 
In general, the amount of binding agent immobilized on the membrane is selected ip 
ge ierate a visually discernible pattern when the biological sample contains a level if 
po ypeptide that would be sufficient to generate a positive signal ic the two-antibody 
sandwich assay, in the format discussed above. Preferred binding agots for use in such 
20 asjays are antibodies and antigen-binding fragments thereof. Prefen.My, the amount jf 
antibody immobilized on the membrane ranges from about 25 ng to ajaut lug, and moil 
F'ferably from about 50 ng to about 500 ng. Such tests can typically 1,.: performed with I 
veiy small amount of biological sample. ! 

Of course, numerous other assay protocols exist that <ue suitable for use 
25 with the tumor proteins or binding agents of the present invention. The above description^ 
arc intended to be exemplary only. For example, it will be apparent tc those of ordinar^ 
ski I in the art that the above protocols may be readily modified to use t jmor polypeptides: 
to detect antibodies that bind to such polypeptides in a biological sample. The detection Jf 
such rumor protein specific antibodies may correlate with the presence of a cancer. ! 
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A cancer may also, or alternatively, be detected based en the presence of T 
cells that specifically react with a tumor protein in a biological sanple. Within certain 
methods, a biological sample comprising CD4* and/or CD8* T cells isolated from a patient 
incubated with a tumor polypeptide, a polynucleotide encoding such i polypeptide andjor 
5 an APC that expresses at least an immunogenic portion of such a polypeptide, and Ihe 
presence or absence of specific activation of the T cells is detected. Suitable biological 
samples include, but are not limited to, isolated T cells. For example, T cells may jbe 
isolated from a patient by routine techniques (such as by Fieoll/HypM<|ue density gradient 
ccntrifugation of peripheral blood lymphocytes). T cells may be incu jated in vitro for i-9 
1 0 diys (typically 4 days) at 37°C with polypeptide (e.g. ,5-25 ng/ml). It may be desirablejto 
irJcubate another aliquot of a T cell sample in the absence of tumor pclypeptide to serve jas 
a control. For CD4 + T cells, activation is preferably detected by evaluating proliferation If 
the T cells. For CD8 + T cells, activation is preferably detected by ivaluating cytolytic 
activity. A level of proliferation that is at least two fold greater and/cr a level of cytotyjic 
15 activity that is at least 20% greater than in disease-free patients inclicat :s the presence o \ a 
czneer in the patient. j 

As noted above, a cancer may also, or alternatively, be detected based on the 
le id of mRNA encoding a tumor protein in a biological sample. For sample, at least tjo 
oligonucleotide primers may be employed in a polymerase chain reaction (PCR) based 
20 as :ay to amplify a portion of a tumor cDNA derived from a biological sample, wherein jit 
leist one of the oligonucleotide primers is specific for (i.e., hybriducs to) a polynucleotide 
enjeoding the tumor protein. The amplified cDNA is then separated and delected usirjg 
techniques well known in the art, such as gel electrophoresis. Similarly, oligonucleotide 
probes that specifically hybridize to a polynucleotide encoding a tumor protein may be used 
25 in a hybridization assay to detect the presence of polynucleotide encodbg the tumor protein 
in a biological sample. j 

To permit hybridization under assay conditions, oligonucleotide primers and 
probes should comprise an oligonucleotide sequence that has at least at cut 60%, preferably 
at least about 75% and more preferably at least about 90%, identity to a portion of a 
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P )]ynucIeotidc encoding a tumor protein of the invention that is at leaM 1 0 nucleotides, and 
preferably at least 20 nucleotides, in length. Preferably, oligonucleotide primers andlor 
piobes hybridize to a polynucleotide encoding a polypeptide described herein umjer 
moderately stringent conditions, as defined above. Oligonucleotide prmers and/or probLs 
5 which may be usefully employed in the diagnostic methods described herein preferably axe 
at least 10-40 nucleotides in length. In a preferred embodiment, the oligonucleotide 
primers comprise at least 10 contiguous nucleotides, more preferably at least 15 contiguous 
nucleotides, of a DNA molecule having a sequence as disclosed hetsin. Techniques fpr 
both PCR based assays and hybridization assays are well known in the art {see 
e> ample, Mullis et al., Cold Spring Harbor Symp. Quant. Biol.. 5/:2-53. 1987; Erlich e 
Pi ZR Technology, Stockton Press, NY, 1989). j 

One preferred assay employs RT-PCR, in which FCR is applied jn 
conjunction with reverse transcription. Typically, RNA is extracted from a biologilj 
sample, such as biopsy tissue, and is reverse transcribed to produce cDNA molecules. Pck 
1 5 amplification using at least one specific primer generates a cDNA mo] -ule, which may L 
separated and visualized using, for example, gel electrophoresis. Amplification may L 
pejrfonaed on biological samples taken from a test patient and from «, individual who L 
njt afflicted with a cancer. The amplification reaction may be performed on severL 
actions of cDNA spanning two orders of magnitude. A twofold o:: greater increase in 
expression in several dilutions of the test patient sample as compared to the same dilutions 
ofthe non-cancerous sample is typically considered positive. ! 

In another embodiment, the compositions described herein may be used is 
markers for the progression of cancer. In this embodiment, assays as described above fi 
thij diagnosis of a cancer may be performed over time, and the charge in the level <jf 
25 r«ctiv e polvpeptide(s) or polynucleotide(s) evaluated. For example, >he assays may bl 
pe, formed every 24-72 hours for a period of 6 months to 1 year, and thereafter perform^ 
needed. In general, a cancer is progressing in those patients in v,hom the level df 
polypeptide or polynucleotide delected increases over time. In contra*, the cancer is nJt 
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progressing when the level of reactive polypeptide or polynucleotide either remains 
constant or decreases with time. \ 

Certain in vivo diagnostic assays may be performed directly on a tumbr. 
One such assay involves contacting tumor cells with a binding agent. The bound binding 
aj;ent may then be detected directly or indirectly via a reporter group. Such binding ageits 
may also be used in histological applications. Alternatively, polynucleotide probes may }?e 
u< ed within such applications. j 
As noted above, to improve sensitivity, multiple tumor protein markers may 
assayed within a given sample. It will be apparent f- -it binding agents specific fpr 
10 different proteins provided herein may be combined within a single assay. Further, 
miltiple primers or probes may be used concurrently. The selection of tumor proton 
mirkers may be based on routine experiments- to determine combinations that results in 
optimal sensitivity. In addition, or alternatively, assays for tumor protsins provided hen|n 
m ry be combined with assays for other known tumor antigens. j 
15 Present invention further provides kits for use within any of the above 

diiignostic methods. Such kits typically comprise two or more components necessary for 
^forming a diagnostic assay. Components may be compounds, regents, containers 
and/or equipment. For example, one container within a kit may certain a monoclonal 
antibody or fragment thereof that specifically binds to a tumor protein. Such antibodies or 
20 frsgments may be provided attached to a support material, as descri ed above. One jr 
more additional containers may enclose elements, such as reagents or buffers, to be used m 
the assay. Such kits may also, or alternatively, contain a detection reagent as described 
above that contains a reporter group suitable for direct or indirect detection of antiboJy 
bit ding. 

Alternatively, a kit may be designed to detect the level o: r mRNA encoding L 
turior protein in a biological sample. Such kits generally comprise at least one 
oli, ^nucleotide probe or primer, as described above, that hybridizes to a polynucleotide 
encoding a tumor protein. Such an oligonucleotide may be used, foi example, within a 
PCR or hybridization assay. Additional components that may be present within such kitL 
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ijclude a second oligonucleotide and/or a diagnostic reagent or conniner to facilitate L 
d :tection of a polynucleotide encoding a tumor 'protein. ! 

The following Examples are offered by way of illustraticn and not by wayjof 
limitation- j 



EJCAM^LEJ. j 
IDENTIFICATION AND CHARACTERIZAIION OF LUNG TtJMOR cDNAS ! 

i 
I 

This Example illustrates the identification of cDNA molecules encodiig 
10 luhg tumor proteins, j 



& Isolation QfcDNA Sequence! from Lun p A ^ocarcinmn a Libraries usinp ! 

Conventional cDNA Library jfrhtp^in, j 



A human lung adenocarcinoma ,«DNA expression library was constructed 
from poly A + RNA from patient tissues (# 40031486) using a Superscript Plasmid SysteL 
15 foj- cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies. Gaithersburg, MD) 
following the manufacturer's protocol. Specifically, lung carcinoma tissues were 
homogenized with polytron (Kincmatica, Switzerland) and total RNA was extracted usi r|g 
Trizol reagent (BRL Life Technologies) as directed by the manufaratrer. The poly A* 
RNA was then purified using an oligo dT cellulose column as described in Sambrook et J.. 
20 Macular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Sprirjg 
Hibor, NY, 1989. First-strand cDNA was synthesized using the NotW)Iigo-dT18 primef. 
Dcuble-stranded cDNA was synthesized, ligated with BstXI/EcoRI adaptors (Invitrogel, 
Sa, Diego, CA) and digested with Notl. Following size fractionation with cDNA size' 
fractionation columns (BRL Life Technologies), the cDNA was ligated into the BstXI/Nojl 
25 sitj of pcDNA3.1 (Invitrogen) and transformed into ElectroMax £. coli DH1 OB cells (Br[ 
Technologies) by electroporation. A total of 3 x I0 6 independent colonies weri 
generated. 
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Using the same procedure, a normal human cDNA expression library \jas 
prepared from a panel of normal tissue specimens, including lung, liver, pancreas, s^n, 
k dney, brain and resting PBMC. j 

cDNA library subtraction was performed usinf: the above lung 
adenocarcinoma and normal tissue cDNA libraries, as described by Hara et al. {Bhid, 
*>:189-199, 1994) with some modifications. Specifically, a lung adenxarcinoma-specihc 
subtracted cDNA library was generated as follows. The normal issue cDNA libraly 
(80 ug) was digested with BamHI and Xhol, followed by a filling-ir reaction with DNA 
polymerase Klenow fragment. After phenol-chloroform extraction and ethariol 
10 precipitation, the DNA was dissolved in 133 ul of H 2 0, heat-denatued and mixed with 
1:3 ul (133 ug) of Photoprobe biotin (Vector Laboratories, Burlingame, CA). is 
re^mmended by the manufacturer, the resulting mixture was irradiated with a 270 jv 
sunlamp on ice for 20 minutes. Additional Photoprobe biotin (67 ul) was added and the 
bi ttinylation reaction was repeated. After extraction with butanol five tunes, the DNA wis 
15 etiianol-precipitated and dissolved in 23 ul H 2 0. The resulting DNA, plus other highly 
redundant cDNA clones that were frequently recovered in previous lung subtracts 
fo med the driver DNA. ! 

To form the tracer DNA, 10 ug lung adenocarcinoma cDNA library wis 
digested withNotl and Spel, phenol chloroform extracted and passed through Chroma spi|- 

20 40j) columns (Clontech, Palo Alto, CA). Typically, 5 ug of cDNA war. recovered after the 
sizing column. Following ethanol precipitation, the tracer DNA was di:;:,olv e d in 5 ul H 2 0. 
Tracer DNA was mixed with 15 ul driver DNA and 20 ul of 2 x hybridation buffer (it 
M NaCl/10 mM EDTA/50 mM HEPES P H 7.5/0.?.% sodium dodecv/ sulfate), overlaid 
wi h mineral oil, and heat-denatured completely. The sample was immediately transferre'd 

25 intj> a 68 °C water bath and incubated for 20 hours (long hybridi2ation [I.H]). The reactioli 
mijrture was then subjected to a streptavidin treatment followed by phenol/chlorofonji 
extraction. This process was repeated three more times. Subtracted DNa was precipitated, 
dissolved in 12 ul H 2 0, mixed with 8 ul driver DNA and 20 ul of 2 x hybridization buffi 
and subjected to a hybridation at 68'C for 2 hours (short hybrids, ion [SH]). Afte[ 
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r< moval of biotinylated double-stranded DNA, subtracted cDNA was lifted into Notl/sjel 
site of chloramphenicol resistant pBCSK + (Stratagene, La Jolla, CA) and transformed 11^0 
EectroMax £ coli DH10B cells by electroporation to generate a lung adenocarcinoma 
stearic subtracted cDNA library, referred to as LAT-S 1 Similarly, LAT-S2 was generated 
by including 23 genes that were over-expressed in the tracer as addition^ drivers. i 

A second human lung adenocarcinoma cDNA expression library wks 
constructed using adenocarcinoma tissue from a second patient (# N6-66) and used |to 
pi|epare a second lung adenocarcinoma- specific subtracted cDNA library (referred to U 
LAT2-S2), as described above, using the same panel of normal tissue:;; and the additional 
gi nes over-expressed in LAT-S 1 . 

A third human metastatic lung adenocarcinoma library wis constructed froL 
a bool of two lung pleural effusions with lung and gastric adenocarcinoma origins, lie 
subtracted cDNA library, referred to as Mets-sub2, was gener::,cd as described above usiijg 
ths same panel of normal tissues. The Mets-sub3 subtracted Library -vas constructed fey 
15 including 51 additional genes as drivers. These 51 genes were recovered in Mets-subl> 
representing over-expressed housekeeping genes in the testers. < 
A total of 16 cDNA fragments isolated from LAT-S1, 585 cDNA fragmenis 
is< fated from LAT-S2, 568 cDNA clones from LAT2-S2, 15 cDNA clor.es from Mets-surj2 
an i 343 cDNA clones from Mets-sub3, described above, were colony 1'CR amplified and 
20 their mRNA expression levels in lung rumor, normal lung, and various other normal arid 
turjior tissues were determined using rnicroarray technology (Incyt.j Palo Alto, CA4. 
Briefly, the PCR amplification products were dotted onto slides in ar array format, wi* 
eajh product occupying a unique location in the array. mRNA was extracted from thl 
tissue sample to be tested, reverse transcribed, and fluorescent-labeled cDNA probes werl 
25 generated. The microarrays were probed with the labeled cDNA probe: , the slides scanned 
anj fluorescence intensity was measured. This intensity correlates wi :h the hybridizatioji 
intensity. Seventy-three non-redundant cDNA clones, of which 42 *ere found to be 
unique, showed over-expression in lung tumors, with expression in noimal tissues tested 
flujig, skin, lymph node, colon, liver, pancreas, breast, heart, bone maru.w, large intestinej. 



155 



I 



210121.47gpi6 



kidney, stomach, brain, small intestine, bladder and salivary gland) being either 
undetectable, or at significantly lower levels compared to lung adenocarcinoma rumors. 
Tlhese clones were further characterized by DNA sequencing with a IVrkin Elmer/Appjed 
Biosystems Division Automated Sequencer Model 373A and/or Model 377 (Foster Cfry 
5 CA). \ 

J 

The sequences were compared to known sequences in ihe gene bank usrng 
ti e EMBL GenBank databases (release 96). No significant homologies were found to the 
s We provided in SEQ ID NO: 67, with no apparent homology to previously identified 
eipressed sequence tags (ESTs). The sequences of SEQ CD NO: 60, 02, 65, 66 69-71 74 
10 7j, 79. 80, 84, 86, 89-92, 95, 97 and 9S were found to show some homology to previously 
identified expressed sequence tags (ESTs). The cDNA sequences of SEQ ID NO: 59 dl 
«J. 64, 67, 68, 72. 73, 75, 77, 78, 8.-83, 85, 87, 88, 93, 94, 96, 59 and 100 shoUd 
homology to previously identified genes. The full-length cDNA sequences for the cloris 
ojSEQ ID NO: 96 and 100 are provided in SEQ ID NO: 316 and 318, respectively. The 
15 anino acid sequences for the clones of SEQ ID NO: 59, 61, 63, 64, 6f , 73, 82, 83, 94, 96 
add 100 are provided in SEQ ID NO: 331, 328, 329. 332, 327, 333, 330. 326, 325, 324 aid 
3|5, respectively. The amino acid sequence encoded by the sequence of SEQ ID NO: L 
(r< tferred to as L552S) is provided in SEQ ID NO: 786. J 
Further studies led to the isolation of an extended cDNA sequence, and open 
20 reading frame, for L552S (SEQ ID NO: 790) The amino acid sequence encoded by ti 
cljNA sequence of SEQ ID NO: 790 is provided in SEQ ID NO: 791 . The determ in!d 
cDNA sequence of an isoform of L552S is provided in SEQ ID NO: 792, with tie 
corresponding amino acid sequence being provided in SEQ ID NO: 793. Subsequent 
sti|dies led to the isolation of the full-length cDNA sequence of L552S (SEQ ID NO: SOsJ. 
25 Trie corresponding amino acid sequence is provided in SEQ ID NO: 8)9. No homologies 
wqre found to the protein sequence of L552S. However, nucleotides 533-769 of the rull- 
letjgth cDNA sequence were found to show homology to a previously identified DN^ 
sequence. 1 
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Comparison of the full-length C.DNA and amino acid sequences for L55fes 
*ith those in Genbank revealed that the amino 'acid sequence provided in SEQ ID NO: £9 
i| partiaJly identical to that of the XAGE-1 protein (Pastan et al. Ca.ca Research 60AlL 
4|55 (2000)). However the N-terminal portion ol L552S (amino a,ids 1-64 of SEQ \d 
5 NO: 809) does not match that of the XAGE-1 protein and appears to be unique. The amino 
and sequence of this N-terminal portion is provided in SEQ ID NO: 1830, with L 
corresponding cDNA sequence being provided in SEQ ID NO: ) 826. The cDn|a 
sequences provided in SEQ ID NO: 1827-1829 represent bp 394-681 of SEQ ID NO- «L 
bp394-534 of SEQ ID NO: 808 and bp 214-394 of SEQ ID NO: 792, respectively, with the 
10 corresponding amino acid sequences being provided in SEQ ID NO: 1?:- 1-1833. j 
Full-length cloning efforts on L5S2S led to the isolation of three additional 
cDNA sequences (SEQ ID NO: 810-812; referred to as clones 5098?., 50990 and 509^2 
respectively) from a metastatic lung adenocarcinoma library. The sequ,Mce of SEQ ID NO: 
8j0 was found to show some homology to previously identified human DNA sequenced 
15 Trie sequence of SEQ ID NO: 81 1 was found to show some homology to a previously 
identified DNA sequence. The sequence of SEQ ID NO: 812 was found to show sonje 
homology to previously identified ESTs. ! 

The gene of SEQ ID NO: 84 (referred to as L551S) was determined by real 
tm,e RT-PCR analysis to be over-expressed in 2/9 primary adenoca.-.inomas and .0 be 
expressed at lower levels in 2/2 metastatic adenocarcinomas and 1/2 squamous cejl 
caicinomas. No expression was observed in normal tissues, with the exception of very low 
expression in normal stomach. Further studies on L551S led to the iscUtion of the 5' and 
3' PDNA consensus sequences provided in SEQ ID NO: 801 and 80:> respectively. Thle 
L5klS 5' sequence was found to shov, some homology to the previously identified gene 
25 STV8 (cDNA sequence provided in SEQ ID NO: 803; corresponding ar.ino acid sequencj, 
prided in SEQ ID NO: 805), which is a mitogen activated protein l.nase phosphatase 1 
Hcjvever. no significant homologies were found to the 3' sequence of LSSlsl 
Subsequently, an extended cDNA sequence for L551S was isolated (;5EQ ID NO: 804}. 
The corresponding amino acid sequence is provided in SEQ ID NO: 805. Further studies 
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fed to the isolation of two independent full-length clones for L551S (referred to as 54298 
snd 54305). These two clones have five nucleotide differences cenpared to the STY8 
DNA sequence. Two of these differences are single nucleotide poljiaoiphisras which' do 
r ot effect the encoded amino acid sequences. The other three nuclide differences Ire 
5 consistent between the two L551 S clones but lead to encoded amino acid sequences that U 
afferent from the STY8 protein sequence. The determined cDNA sequences for the L55 1 S 
f ill-length clones 54305 and 54298 are provided in SEQ ID NO: 825 »d 826, respectively, 
vrfth the amino acid sequence for L551S being provided in SEQ ID NO: S27. j 

~ Eolation of cDN A, S equenc es fr om Lung Adennr«rr.W I aa Libraries usiij 

10 I CR-Based cDNA Library Snhtr srtinp I 

cDNA clones from a subtracted library', containing cCNA from a pooljof 
tvo human lung primary adenocarcinomas subtracted against a pool ci nine normal hunjar, 
tjssue cDNAs including skin, colon, lung, esophagus, brain, kidney, jpleen, pancreas id 
liver, (Clontech, Palo Alto, CA) were submitted to a first round of PCK amplification. tLs 
15 library (referred to as ALT-1) was subjected to a second round of PCR amplification, 
following the manufacturer's protocol. The expression levels of 760 ,ONA clones in lJng 
njmor, normal lung, and various other normal and tumor tissues, x^re examined using 
nicroarray technology as described above. A total of 1 1 8 clones, of which 55 were uniqie, 
were found to be over-expressed in lung tumor tissue, with expressicn in normal tissues 
20 tested (lung, skin, lymph node, colon, liver, pancreas, breast, heart, ,one marrow, hujge 
irtestine, kidney, stomach, brain, small intestine, bladder and salivary gland) being eitller 
undetectable, or at significantly lower levels. The sequences were compared to known 
wquenccs in the gene bank using the EMBL and GenBank databases (release 96). ljfo 
significant homologies (including ESTs) were found to the sequence rrovided in SEQ to 
25 NO: 44. The sequences of SEQ ID NO: I, 1 1, 13, 15, 20, 23-27, 29, 3C. 33, 34, 39, 41, 43, 
\ 46, 51 and 57 were found to show some homology to previously identified express? 
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sequence tags (ESTs). The cDNA sequences of SEQ ID NO: 2-10, U 14, 16-19, 21, 22, 
2j, 31, 32, 35-38, 40, 42, 44, 47-50, 52-56, an.l 58 showed homclogy to previoJly 
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identified genes. The full-length cDNA sequences for the clones of SEQ ID NO: 18, 
3 , 35, 36 and 42 are provided in SEQ ID NO: 320, 319, 323, 321, 317, 321 and 322, 
respectively, with the corresponding amino acid sequences being provided in SEQ ID NO: 
3: 7, 336, 340, 338, 334, and 339, respectively. j 

Further studies led to the isolation of an extended cDNA sequence for the 
Ibne of SEQ ID NO: 33 (referred to as L801P). This extended cDNA sequence (provided 
SEQ ID NO: 796), was found to contain three potential open reading frames (ORFs). 
The predicted amino acid sequences encoded by these three ORFs are provided in SEQ ID 
NO: 797-799, respectively. Additional full-length cloning efforts led to still further 
extended cDNA sequence for L801P, set forth in SEQ ID NO:1669, in addition to five 
pctential open reading frames (referred to as ORFs 4-9; SEQ ID NOs: 1670-1675, 
re; actively) encoded by the extended cDNA sequence. L80IF was mapped to 
chromosomal region 20pl3 and a 137 amino acid ORF from this gnomic region was 
id ratified that corresponds to ORF4 (SEQ ID NO: 1670), suggesting dtat this is likely In 
15 au hemic ORF for L80IP, { 

By microaxray analysis, L801P was found to be overexpressed by 2-fold or 
gr< ater in lung tumor tissue compared to norma! tissue . By real-time PCR analysis, greater 
than 50% of lung adenocarcinoma and greater than 30% of lung squamous cell carcinonja 
tuxior samples tested had elevated L80IP expression relative to nomiil lung tissue. Of 
20 the se that displayed elevated L801P, the level of expression was greater than 10-fold higher 
than in normal lung tissue samples. Moreover, low or no expression of L801P was 
defected in an extensive panel of normal tissue RNAs. i 
L801P expression was also detected in a number of ether tumor typei 
including breast, prostate, ovarian and colon tumors, and thus may ha\e diagnostic and/jr 
25 the rapeutic utility in these cancer types. j 
In subsequent studies, a full-length cDNA sequence for th: clone of SEQ ID 
NCj: 44 (referred to as L844P) was isolated (provided in SEQ ID NO: 800). Comparison 6f 
thii sequence with those in the public databases revealed that the 470 bf.ses at the 5' end of 
sequence show homology to the known gene dihydrodiol dehydrogenase, thus 
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iidieatmg that L844P is a novel transcript of the dihydrodiol dehydrogenase family havmg 
2007 base pairs of previously unidentified 3' untranslated region. 

The predicted amino acid sequence encoded by the seqi'<nce of SEQ ID 1^0: 
4<» (referred to as L840P) is provided in SEQ ID NO: 787. An extended cDNA sequerice 
5 fir L840P, which was determined to include an open reading frame, is provided in SEQ ID 
NO: 794. The predicted amino acid sequence encoded by the cDNA s 2 quence of SEQ ED 
NO: 794 is provided in SEQ ID NO: 795. The full-length cDNA sequence for the clone jof 
S]-Q ID NO: 54 (referred to as L548S) is provided in SEQ ID NO: 788, with the 
ccrresponding amino acid sequence being provided in SEQ ID NO: 78<>. 

Northern blot analyses of the genes of SEQ ID NO: 25 uid 46 (referred to as 
U39P and L840P, respectively) were remarkably similar. Both gen« were expressed in 
1/2 lung adenocarcinomas as two bands of 3.6 kb and 1.6 kb. No expression of L839P was 
ol served in normal lung or trachea. No expression of L840P was observed in normal bone 
muTOW, resting or activated PBMC, esophagus, or normal lung. Given the similar 
15 expression patterns, L839P and L840P may be derived &om the same g>m 

Additional lung adenocarcinoma cDNA clones were isdited as follows. \ 
cENA library was prepared from a pool of two lung adenocarcinomas and subtracted 
agjunst cDNA from a panel of normal tissues including lung, brain, liv, : >, kidney, pancreJs, 
stan, heart and spleen. The subtraction was performed using a PCR-based protocol 
20 (Clontech), which was modified to generate larger fragments. Within Ibis protocol, testl 
an! driver double stranded cDNA were separately digested with five restriction enzymes 
tbt recognize six-nucleotide restriction sites (Mlul, MscI, Pvull, Ssll and StuI). This 
digestion resulted in an average cDNA size of 600 bp, rather than the average size of 3«) 
bp that results from digestion with Rsal according to the Clontech prctacol. The ends of 
25 the restriction digested tester cDNA were filled in to generate blunt ends for adaptJr 
ligraon. This modification did not affect the subtraction efficiency. Two testl 
populations were then created with different adapters, and the driver library remained 
wiihout adapters. The tester and driver libraries were then hybridized csing excess driver 
cD*A. In the first hybridization step, driver was separately hybridized with each of th 
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two tester cDNA populations. This resulted in populations of ( a ; unhybridized teier 
epNAs, (b) tester cDNAs hybridized to other tester cDNAs, (c) tester :DNAs hybridize dL 
d(iver cDNAs and (d) unhybridized driver cDNAs. The two sc.-arate hybridizatfcn 
tactions were then combined, and rehybridized in the presence of additional denatured 
5 diver cDNA. Following this second hybridization, in addition to populations (a) through 
(c), a fifth population (e) was generated in which tester cDNA with or,<: adapter hybridized 
to! tester cDNA with the second adapter. Accordingly, the second hybridization ip 
resulted in enrichment of differentially expressed sequences which could be used L 
templates for PCR amplification with adaptor-specific primers. > 

The ends were then filled in, and PCR amplification was performed using 
adaptor-specific primers. Only population (e), which contained teste, cDNA that did riot 
UUdte to driver cDNA, was amplified exponentially. A second PCR amplification step 
wis then performed, to reduce background and further enrich differentially expressed 
se juences. ! 

Fifty-seven cDNA clones were isolated from the subtracted library (referred 
as LAP1) and sequenced. The determined cDNA sequences for H of these clones ate 
provided in SEQ ID NO: 101-1 16. The sequences ofSEQ ID NO: 101 , m d 1 14 showed no 
significant homologies to previously identified sequences. The sequences of SEQ ID N(j>: 
1QM09 and 112 showed some similarity to previously identified sequences, while tie 
20 sequences of SEQ ID NO: 113, 115 and 1 16 showed some similarity t, previously isolated 
ESTs. ; 

An additional 502 clones analyzed from the LAP I libri T were sequenced 
anA the determined cDNA sequences are shown in SEQ ID NO:828-123< and 1564-1653 ! 
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using PCR-Basrd cDNA r.jh raTY c„K, n ^ 
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Isolation of cDNA Sequences from Small Cell T.nnp Card noma Libmria 



A subtracted cDNA library for small cell lung carcinoma (referred to ak 
SCtl) was prepared essentially using the modified PCR-based subtraction procei 
de^ribed above. cDNA from small cell lung carcinoma was subtract against cDNA 
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f om a panel of normal tissues, including normal lung, brain, kidney, liver, pancreas, sin, 
Hart, lymph node and spleen. Both tester and driver poly A+ RNA w :rc initially amplified 
using SMART PGR cDNA synthesis kit (Clonxech, Palo Alto, CA). ^ tester and drifer 
dbuble stranded cDNA were separately digested with five restriction a «ym« (Dral, MscI, 
PpE, Smal, and StuI). These restriction enzymes generated blunt end cuts and ihe 
ojgestion resulted in an average insert size of 600 bp. Digestion with this set of restriction 
enzymes eliminates the step required to generate blunt ends by filling :J1 of the cDNA ends. 
T hese modifications did not affect subtraction efficiency. 

Eighty-five clones were isolated and sequenced. Th: determined cDNA 
sequences for 31 of these clones are provided in SEQ ID NO: 117-147. The sequences jof 
SEQ ID NO: 122, 124, 126, 127, 130, 131, 133, 136, 139 and 147 sinwed no significant 
homologies to previously identified sequences. The sequences of SEQ ID NO: 120, 129, 
135. 137, 140, 142, 144 and 145 showed some similarity to previously identified' gene 
sequences, while the sequences of SEQ ID NO: 114, 118, 119, 121, 123, 125. 128, 13*2, 
15 134, 138, 141, 143 and 147 showed some similarity to previously isolaud ESTs. ' j ' 
In further studies, three additional cDNA libraries were generated from p]y 
Ajf RNA from a single small cell lung carcinoma sample subtracted a>ainst a pool of piy 
A* RNA from nine normal tissues (lung, brain, kidney, liver, pancreas, skin, heart pituitary 
gland and spleen). For the first library (referred to as SCL2), the subtraction was carried 
20 ojt essentially as described above for the LAP1 library, with the exception that the tester 
arjd driver were digested with PvuH, StuI, MscI and Dral. The ratio of tester and driver 
cDNA used was as recommended by Clontech. For the second library (referred to L 
S<tL3), subtraction was performed essentially as for SCL2 except thr. cDNA for highy 
redundant clones identified from the SCL2 library was included in the driver cDn| 
25 Construction of the SCL4 library was performed essentially as described for the SClb 
HUrary except that a higher ratio of driver to tester was employed. 

Each library was characterized by DNA sequencing and database analyse 
The determined cDNA sequence for 35 clones isolated from the SCL2 l:brary are provided 
in iSEQ ID NO: 245-279, with the determined cDNA sequences for 21 cones isolated froi 
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die SCL3 library and for 15 clones isolated frim the SCL4 library being provided in SEQ 
nf NO: 280-300 and 301-315, respectively. The sequences of SEQ If. NO: 246, 254, 261, 
2*2, 304, 309 and 311 showed no significant homologies to „eviously identified 
sequences. The sequence of SEQ ID NO: 245, 248, 255, 266, 270, ::75, 280, 282, 283, 
2*8-290, 292, 295, 301 and 303 showed some homology to previously i io lated ESTs. while 
thfe sequences of SEQ ID NO: 247, 249-253, 256-260, 263-265, 267-269, 271-274 276- 
279, 281, 284-287, 291, 293, 294, 296-300. 302, 305-308, 310 and 3,;,315 showedsonL 
h< mology to previously identified gene sequences. j 
3264 cDNA clones from three PCR-based subtracted <DNA libraries wie 
10 analyzed by cDNA microarray technology (referred to as Lung Chip 5). Of the these cDNA 
clones, 960 clones came from SQL1 library, 768 clones came from SCL 1 library, and 1536 
dines came from SCL3 and SCL4 libraries. Thirty-five pairs of fluorescent labeled cDrl 
probes were used for the microarray analysis. Each probe paJ r included a lung tumor probe 
paired with a normal tissue probe. The expression data was analyzed 498 cDNA clones 
15 v^re found to be overexposed by 2-fold or greater in the small cell a,d/or non-small ci. 
lujg tumor probe groups compared to the normal ,i ssue probe group. Also, the meJn 
expression values for these clones in normal tissues were below 0.1 (range of expression » 
fhjm 0.001 to 10). The cDNA sequences disclosed in SEQ ID NO:i:!40-lS63 represei, 
32jl non-redundant clones. 

i 

The following sequences were novel based on database analysis including 
GeJtBank and GeneSeq: SEQ ID NO: 1240, 1243, 1247, 1269, 1272, 1280, 1283 1285 
12k 1289, 1300, 1309, 1318, 1319, 1327, 1335. .339, 1346, 1359, 1369, 1370 I37f' 
1393, 1398, 1405, 1408, 1413, 1414, 1417, 1422, 1429, 1432, 1435. 1436 1438-1442 1 
14|7, 1450, 1453, 1463, 1467, 1470, 1473, 1475. 1482, I486, I49M494 ,501 1505 
25 Ufa. 1514-1517. 1520, 1522, 1524, ,535, ,538, ,542, ,543, ,547, :554, ,557, ,559 
1561, and ,563. 

The extended cDNA sequence of the partial sequence ol eontig ,39 (SEQ. 
jNO:1467), also known as L985P, was predicted by searching public databases using 
! 3 ID NO: 1467 as a query. By this approach, it was found that SEC ID NO: 1467 hai 
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lU.tiy » » CDNA (SEQ „ n 0: , 676) whJch Mco<es fc 

Jm™»=^. K ,. 2 (CS1MM . 2) .. e0NA scwce of sa} m nq i676 ^ 

flrotem having the sequence set forth b SEQ ID NO: 1 677. j 

By microarray analysis, L985P was overexposed by 2-o,d or greater i„ L 
ling tumor probe groups compared to the normal tissue probe group. Moreover, the JL 

n oT va ?i for L985P m nomd tissues ™ be, ° w 02 *-* « ■ *» 

Y 0.01 to ,0). By readme PCR analysis, ^ man ^ rf ,1 g 

circtnoma lung rumor samples tested had elevated L985P expressior re.ative t0 ^ 

«0 Z^ZTT dbP,ayed elCVated L985P ' * ' eVe ' ° f ™ - -^r 
^B^oldh.ghe.thanutnonn^ung.ssuesarnp.es. Low or no expression of L985P is 

accted m an extensive pane , of normal tissue RNAs. T^ese finding for L985P support 

..use both as a diagnosis marker for detecting the presence of tag cancer in a patieLt 

ard/or as a irnmunotherapeutic targe, for the treatment 0 f lung cancer I 

i 

15 Based cDNA T iKra^y |r ^- nn ^ "»fW-R .| 

J f „ US " g * Cm ° difiedPCR " baseds , ub ^ 
a^ve for the LAP, subtracted Kbrary, a subtracted cDNA ,ibrary (r.Vrred to as ML N i) 
^ denved from a lung neuroendocrine carcinoma that had metastasis to the subcarinil 

20 kadney, hver, pancreas, skin, heart, l >TOph node and spleen. j 

Ninety-one individua, Cones w ere iso ,ated and sequence. ^ dcterm J 
CDWA sequences for 58 of these clones are provided in SEQ ID ,s 0 - ,47 222 Thl 
s^ences of SEQIDN o : 150 , 151> ^ ^ ^ ^ ^ ^ " , 

^ 19 . 195,00, 208-210, 212-2,5 and 220 show* no ^ homolo , es t j 



^ " u ^^mictii Homologies to 
* MM !W , The of SEQ ED NO: ,52, l;5 . ,„ J J 

it: , * ,h » » B 3 
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1 73, 177, 180, 181, 183, 201-207, 21 1 and 216-219 showed some similarity to previously 
is plated ESTs. 

The determined cDNA sequences of an additional 442 dones isolated from 
ti e MLN1 library are provided in SEQ ID NO: 341-782, with ths determined cDNA 
5 a quences of an additional 1 1 clones isolated from the MLN1 library jre provided in SEQ 
IDNO:1654-1664. ' 



Ej bQktion Of cDNA Sequences from a Squ amous Cell Ling Carcinom a 

Library using PPB.TW^ ^ NA L i brarv S u h tract ; nn 



as 



A subtracted cDNA library for squamous cell lung carcinoma (referred to 
10 S3L1) was prepared essentially using the modified PCR-based mbtraction process 
described above, except the tester and driver double stranded cDMA were separately 
d gested with four restriction enzymes (Dral, MscI, PvuH and Stul). cDNA from a pool of 
tjo squamous cell lung carcinomas was subtracted against cDNA from a pool of 1 0 nom a] 
tissues, including normal lung, brain, kidney, liver, pancreas, skin, hear:, spleen, esophagus 
IS aid trachea. 

Seventy-four clones were isolated and sequenced. The determined cDKA 
s<quences for 22 of these clones are provided in SEQ ID NO: 223-244. The sequence of 
S «Q ID NO: 241 showed no significant homologies to previously identified sequences. 
T« sequences of SEQ ID NO: 223, 225, 232; 233, 23S, 238, 239, 242 and 243 showed 
20 seme similarity to previously identified gene sequences, while the sequences of SEQ ID 
ND: 224, 226-231. 234, 236, 237, 240, 241 and 24-1 showed some simJarity to previously 
isolated ESTs. j 

The sequences of an additional 12 clones isolated during characterization If 
cDNA libraries prepared from lung rumor tissue are provided in SEC ID NO: 813-824. 
25 Comparison of these sequences with those in the GenBank database arid the GeneSeq DNA 
database revealed no significant homologies to previously identified sequences. j 
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EX4MPLE.2. 
SYNTHESIS OF POLYPEPTIDES 

, Polite may b« o„ . P eridB Elm^/Appfed Bi^al 

h^ 0u „ raphospl „ e) activstiM A 0 

if- d. »„a _ h ^ ou , ^ ^ , 

^™ a c, M „^ ol: ^ sotewato:phenoI(40;|;2;23: ^ 1 

ft. p^dcs „»y * p« cipili , ttd „ eoH ^ J 

pf r * **** by C,8 «. ptec A 6radienl | 

,= ZTTir to ,ra, ~ n8 lm TFA > -> b < - « - - -«i 
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EXAMPr t. ^ 

EXPRESSION IN £. COU OF L548S HIS TAG FUSION Pi 



?OTEIN 



The L548S coding region was PGR amplified with the following primers: | 
Fo -ward primer starting at amino acid 2: 
25 PEjM-433: 5' gctaaaggtgacccc^^^ 3. Tm ^ {SEQIDNo . 
Reverse primer creating a Xhol site after the stop codon: 



PDM-438: 5' 



ctattaactcgagggagacagataaacagmcttta 3" Tm 61°C (SEQ UJ NO:1666) 
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TTje PCR product was then digested with Xhol restriction enzyme, g S I purified and the* 
ci»ned into pPDM His, a modified P ET28 vector with a His tag in frame, which had beJn 
digested with Eco72I and Xhol restriction enzymes. The correct constat was confirJd 
DNA sequence analysis, and then transformed into BL21 (DE3) pLy:; S and BL21 (DE3) 
OdonPlus RIL expression hosts. The protein sequence of expressed recombinant L548S Is 
sh>wn in SEQ ID NO:1667 t and the DNA sequence of expressed recombinant L7548S is 
sh[)wn in SEQ ID NO: 1668. j 



EXAMPLE 4 
ADDITIONAL ANALYSES OF LUNG CHIP 5 
SQL!, SCL1, SCL3 AND SCL4 LIBRARIES 



Additional analyses were performed on lung chip 5 using .< criteria of greater 
th£> or equal to 2-fold over-expression in tumor probe groups versus noimal tissues and an 
avjrage expression in normal tissues of less than or equal to 0.2. 1 Ins resulted in thi 
ideation of 109 non-redundant clones that are over-expressed in lung carcinomas, i 
suUarized in the Table 10 below, 19 cDNA clones were recover* from the J 
sqiUous cell carcinoma subtracted library SQL1, 9 cDNA clones were ^covered from thl 
smjdl eel! lung carcinoma library SCL1, and 81 cDNA clones were .-.covered from th[ 
small ceil lung carcinoma libraries SCL3 and SCL4. | 



Table 10 



SEQ ID 
NO: 



1680 



1681 



1682 



1683 



1684 



1685 



1686 
1687 



Seq f Ref. 



58456 



58458 



58462 



58469 



58470 



58482 



58485 



Element (384) 



P0003rO3c13 



P0003r03c10 



P0003r04c16 



pQ003r07c12 



P0003r09c3l 



P0003M2c1Q 



P0003fi2cin 



58501 I p0004rO4r^ 



Element (96) 



R0001 E7 



RQ001 F5 



R0001 H8 



R0002 F6 



R0003 A.11 



R0003 G10 



R0003 H5 



R0005G12 



167 i 



Ratio 



3.09 



2.31 



2.22 



2.1 



2.55 



2.16 



2.48 



2.04 



Mean 
Signal 1 



0.424 



0.408 



0.257 



0.269 



0.493 



0.36 



0.273 



0.26 



Mean 
Signal 2 



0.137 



0.176 



0.116 



0.138 



(1.194 



0.167 



011 



Library 



SQL1 



SQL1 



SQL1 



SQL1 



SQL1 



SQL1 



0.128 



SQL1 



SQL1 



21012I.478C16 

f 



SEQ ID 

NO: 
1688 


Seq. Re 
58502 


D0004r04c03 


clement (96 


) Ratio 


| Mean 
(Signal 1 


Mean 
Signal 2 


Library 


1689 


58505 


D0004rt)5c23 


R0006 A12 


2. 1 / 
3.06 


0.289 
0.454 


0.133 
0.148 


SQL1 

son 


1690 
1691 


58507 
58509 


P0004r06c1 1 
p0004r07cl5 


Rfionfi rs 

i\wUO UO 

R0006 E8 


3.22 
3.25 


0.49 
0.421 


0.152 
0.129 


SQL1 
SQL1 


1692 
1693 


58512 
58527 


D00O4rO9cO3 
pO0O4r12c?2 


Rnnn7 a? 

iaUUU ( 

R0007 W1 1 
r\uuu /nil 


lie 

2.U3 


0.559 
0.278 


0,177 
0.137 


SQL1 
SQL1 


1694 
1695 


58529 
58531 


P0004rl4c09 
D0004r16c01 


R0008 C*5 
R0008 G1 


"5 OR. 

2 84 


ft iF 

U.45 

(J.JO / 


0.199 
0.136 


SOU 
SQL1 


1696 
1697 


58537 
58539 


P0005r02c08 
D0005r03cOS 


R0009 D4 
R0009 F4 


2 34 


n ice 


0,175 
0.18 


SQL1 
0UL1 


1698 


58545 


D0O05rO7c21 


R0010 E11 


2,95 


v.oy 1 


J. I ZZ 


cUL 1 


1699 


59319 


P.0O05r10cO4 


R0011 D2 


3 1 


U.4/0 


J. 154 


oL.l.1 


1700 


59322 


p0005M2c01 


R001 1 G1 


2.16 




3.118 


cn 4 
oULI 


1701 


59348 


D0006rl1c1? 


R0015F6 


2.33 


0.269 


3.116 


SCL1 


1702 


59350 


P0006r14c13 


R0016 C7 


2.41 


0.447 


1185 


SCL1 


1703 


59363 


P0007r02c1g_ 


R0017D8 


2.12 


0.421 


1199 


SCL1 


1704 


59365 


D0007r03c?0 


R0017 F10 


3.07 


0.584 


0.19 


SCU 


1705 


59370 


P0007r04c10 


R0017H5 


2.06 


0.284 


0.138 


SCL1 


1707 
1708 


59373 
59376 
61050 


D0007r05c23 
P0007r06c02 
pj)01 1r02c10 


R0018 A12 
RD0 1 r m 
Rfirm nt; 


2,95 
2.13 


0.472 
0.246 


0.16 
0.116 


sen 

SCL1 


1709 
1710 

1 M 1 


61051 
61052 
61054 


p00l1r03c23 
D0011r03c0fl 
P0011r03c16 


nuuoo UO 

R0033 E12 
R0033 F4 


2.9 
2.18 


0.306 
I 0.298 
0.255 


'1137 
0.103 
0.122 


SCL3/4 
SCL3/4 
SCL3/4 


1712 


61056 


P00l1n04c13 


R0033 F8 
R0033 G7 


2.11 

-JLZ2J 


0.415 
0.314 


r* 0.197 
0.115 


SCL3/4 
SCL3/4 


1713 


61057 


p001 1r04c10 


r\vujo no 


2.45 


0.463 


0.189 


SCL3/4 


1714 
171*; 
1716 


61060 
61062 
61063 


D0011r05c11 
P0011r06c21 
p00l1r06c05 


R0034 AS 
R0034 C11 


3.28 | 
_2.73 f 


0.536 
0.526 


(M64 
(1.192 


SCL3/4 
SCL3/4 


1717 
1718 


61064 
61065 


P0011r06c04 
P00l1r06c14 


R0034 C3 
R0034 D2 
R0034 D7 


0.0 1 
2 58 
4 Q1 


n en 

U.ol 3 

f 


0.142 
0,185 
CM12 


SCL3/4 
Or* 1 ^ 1 a 

SCL3/4 


1719 
1720 


61066 
61069 


P0011r06c1fi 
P0011r07c16 


R0034 D9 


£. JO 


U.20D 


112 


bCL3/4 


1721 


61070 


p00l1r08c21 


R0034 Ffl 


2 


0.426 
0.234 


0.189 
(.117 


SCL3/4 
SCL3/4 


1722 


61071 


D0011rO8cO3 


R0034 ft? 


*J 7fi 


0.321 


0.116 


SCL3/4 


1723 


61074 


P0011r08c16 


R0034 HR 




U.099 


C.132 


SCL3/4 


1724 


61075 


P0011r09c05 


R0035 A3 


3.63 


0.498 


0.13 


SCL3/4 


179*; 


61077 


P0011fi0c21 


R0035 C11 


2.12 


0.305 


C.144 


SCL3/4 


1726 


61079 


p0011M1c23 


R0035 E12 


2.04 


0.22 


C.108 


SCL3/4 


1 "7*3*7 


61080 


P0011r11c15 


R0035 E8 


2.76 


0.299 


C.108 1 


3CL3/4 


1728 


61081 


P0011r11c14 


R0035 F7 


2.37 | 


0.303 


C.128 * 


SCL3/4 


1729 
1730 


61083 
61085 


P0011r12e15 
P0.011r13c05 


R0035 G3 


2.29 I 


0.351 


0.153 ! 


5CL3/4 


1731 


61086 


P00l1r13c09 


R0036 A3 
R0036 A5 


2.62 
2.53 


0.43 
0.398 


3.164 J 
3 157 i 


3CL3/4 
5CL3/4 
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SEQ ID 
NO: 


Seq. Ref. Element (384 


f tlelllcm JJJI 


>j natic 


Mean 
Signal 1 


1732 


61088 


P0011rl4c05 


R0036 C3 


4.26 


v. f SJc. 


1733 


61090 


J D00l1r15c07 


R0036 E4 


3.16 


0 47Q 


1734 


61091 


j D0011ii6e16 


R0036 H8 


3 54 




! 1735 


61093 


D0012rt)2c03 


R0037 C2 


2.2 


ft 7fi*i 


! 1736 


61094 


P0012r02c11 


R0037 C6 


15.17 




1737 


61096 


I p0012r02cOB 


R0037 D4 


2.44 


n 97 


1738 


61097 


_ B0O12rO2c1O 


R0037 D5 


4 52 


V.O 1 


1739 


61099 


D0012rO3eO7 


R0037 F1 


3.34 


0.39 


1740 


61100 


P0012r03c06 


R0037 F3 


2.03 


u.4 Jo 


1741 


61103 


p00l2rO4c17 


R0037 G9 


2.48 




1742 


61105 


D0012r05e11 


R003&A6 


3 26 


n 

u.ou 1 


1743 


61106 


P_Q0l2rO5cO8 


R003SB4 


2.46 


V.0O4 


I 1744 


61110 


I O00l2r06c15 


R003&C8 


2.18 


n 4 1 


1745 


61113 


p0012rO7eO9 


R0038 E5 


7 67 


U. 0 


1746 


61115 


I D00l2r07c13 


R0038 E7 


7 57 


U.4o3 


1747 


61117 


I D0012r07c?4 


R0038 F17 


7 ia 
£.10 


0.235 


1746 


61118 


j D0012r07dfi 


R0038FQ 


A AA 


0.605 


1749 


61119 


P0012r08c03 


R0038 G7 


7 07 


0.35 


1750 


61120 


I P0012r08c07 


R0038 G4 


3 71 


0.323 


1751 


61122 


P0012r08e18 


R0038 H9 


2.23 


n 17"a 


1752 


61125 


P0012r10c17 


R0039C9 


2.1 


O 57 


1753 


61126 


I P0012r10c16 


R0039 D8 


2.47 


0 ^4*5 


1754 


61130 


I P0012r12c12 


1 R0039 H6 


2.66 


n 7ft9 


1755 


61133 


P0012r13c24 


R0040 B12 


2.25 


ft 77 


1756 


61134 


P0012r14c23 


R0040 C12 


2.23 




1757 


61135 


D0012rl4c03 


R0040 C2 


7 


ft 

u.4yo 


1756 


61137 


P0012rl4c02 


R0040 D1 


8.63 




1759 


61139 


P.0012r14c14 


R0040 D7 


2,69 




1760 


61143 


P0012r16e07 


R0040 H1 


2.55 


ft 71fl 


1761 


61144 


P0012r16cl8 


R0040 H9 


2.85 


0 318 


1762 


61148 


P0013r02c19 


R0041 C10 


2.33 


0 453 


1763 


61151 


_p00l3r02c03 


R0041 C2 


2.25 


ft 


1764 


61155 


_jD0013rO4c07 


R0041 G4 J 


2.13 




1765 


61156 


p0013rO5cO5 


R0042 A3 1 


7 7^ 


v. Jo 


1766 


61159 


P0013r06c24 


R0042 D12 


4 £7 


0.831 


1767 


61160 


D0013rO7c19 


R0042 F1D 


A R 

O-D 


1.191 ( 


1768 


61163 


PO013rO7c18 


R0O42 F9 


7 1ft 


V.27& { 


1769 


61167 J 


P_Q013r10c12 


R0O43 D6 


0. 1 0 


0.39 [ 


1770 


61172 1 


DO013r12cO3 


R0043 G2 


2 


0.396 r 


1771 


61173 


P0013r12cO7 


R0043 G4 


3.73 


0.72 : 


1772 


61176 I 


P0013r13c04 


R0044 82 


2.34 


0.446 


1773 


61177 r 


p0013rl4cO1 


R0044 C1 


3.9 


0.539 ; 


1774 


61183 


P0013r15c14 


R0044 F7 


5.49 


0.959 ] 


1775 


61185 J 


P0013r16c24 1 


30044 H12 


2.25 


0.409 3 



Mean 
Signal 2 



0,165 



0.136 



0.179 



0.121 



0.118 



0.111 



0,179 



3.117 



Library 



SCL3/4 



SCUM 



SCl.3/4 



SCL3/4 



SCUM 



SCL3/4 



SCL3/4 



0.114 



5.167 



3.154 



3.144 



3.188 



0.152 



'3.188 



SCL3/4 



SCL3/4 



SCUM 



SCUM 



SCL3/4 



SCUM 



SCL3/4 



0.108 



0.136 



SCL3/4 



SCL3/4 



0.118 



1X144 



0.168 



n.105 
" o.14 
J I106 
" 0 12 
OJ02 
0,146 
" 0.17 
0.111 
0.125 
C'JJ2_ 
C .199_ 
C .149 
C ,171 
C.139 
C J82 
,138 
0 ,128 
0 .124 
,198 
3 .193 
0.19 
5 ,136 
3 175 
3 182 



SCUM 



SCUM 



SCUM 



SCUM 



SCUM 
SCUM 
SCUM 
SCUM 
SCUM 
SCUM 
SCUM 
_ SCU M 
"SCU4 
SCL3M 
_ SCUM 
" SCL3/4 
SCL3M 
" SCU M 
" SCUM 
" SCL3M 
" SCL3M 
" SCL3/4 
" SCL3 M 
' SCUM 
' SCL3M 
' SCUM_ 
SCUM 
SCUMj 
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21012 



1.478<[l6 



SEQ ID 
NO: 


Seq, Ref, 


Element (384) 


| 

Element (96) 


Ratio 


Moan 
mean 

Signal 1 


1776 


61 188 


DUUi4nJ 1C07 


R0045 A4 


2.14 


0.271 


1777 


61192 


puui4ruzci9 


ROO45C10 


2.33 


0.321 


1778 


O I 130 


PUQi4r04c24 


R0045 H12 


2.3 


0.321 


1779 




_pUU14ru6c22 


R0046D11 


2.43 


0.269 


1780 


61202 


DUU14r06CU8 


R0046 D4 


2.57 


0.346 


1781 


613G4 


D0014rt)7c07 


R0046 E4 


4.27 


0.516 


1782 


v l&UO 


-Tin 4 Awf\^ —A 


R0045 F6 


2.18 


0.364 


1783 


61210 


D00l5r09c02 


R0051 B1 


2.43 




1784 


61212 


P0015ri0c15 


R0051 C8 


2.64 


0.406 


1785 


61216 


P0015r11c16 


R0051 F8 


2.28 


0.278 


1786 


61225 


P0015r14c12 


R0052 D6 


2.25 


0.25 


1787 


61226 


D0015r14c14 


R0O52 D7 


2.54 


0.3 


1788 


61227 


D0015r16c1R 


R0052 H9 


2.06 


0.312 



- 

Mean 
Signal 2 


Library 


0.127 


SCL3/4 


0.138 


SCL3/4 


0.14 j 


SCL3/4 


0.111. 


SCL3/4 


0.135 


SCL3A4 


0.121 


SCL3/4 


0.167 


SCL3/4 


0.19 


SCL3/4 


0.154 


SCL3/4 


0.122 


SCL3/4 


0.111 


SCL3/4 


0.118 


SCL3/4 


0.151 


SCL3/4 



I 

The ratio of signal I to signal 2 in the table above provic.es a measure of tie 
lejvel of expression of the identified sequences in tumor versus ncrmal tissues. For 
example, for SEQ ID NO: 1669, the tumor-specific signal was 3.09 tim* that of the signaJ 

f f n0mial tissues ,es,ed ; for S£ Q "> NO: 1670, the tumor-specinc signal w as 2.31 
tines that of the signal for normal tissues, etc. ' 



EXAMPLE 5 

REAL-TIME PCR ANALYSES OF LUNG TUMOR SEQUENCES 



di 



Real-time PCR was performed on a subset of the lun ; ; tumor sequences 
iclosed herein in order to further evaluate their expression profiles in various tumor Jd 
normal tissues. Briefly, quantitation of PCR product relies on the few cycles where the 
aijount of DNA amplifies logarithmically from barely above the background to tile 
pljteau. Using continuous fluorescence monitoring, the threshold cycle number wheJe 
D|JA amplifies logarithmically is easily determined in each PCR reaction. There are tvl 
fliorescence detecting systems. One is based upon a double-strand DNA specific binding 
dy i SYBR Green I dye. The other uses TaqMan probe containing a Rq.orter dye at the 5 
enfa (FAM) and a Quencher dye at the 3' end (TAMRA) (Perkin Elmer/Applied Biosysteri 
Division, Foster City, CA). Target-specific PCR amplification r«ul„ in cleavage J 

170 



I 
I 
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please of the Reporter dye from the Quenche.Waining probe by the nuclease acti Jof 
> jnphT*, Gold™ (Perkin Etaer/Applied Biosystena Division, Foster City, CA) TW 
fluorescence signa! generated from re.eased reporter dye is proportion to the amount of 
PCRproduct. Both detection methods have been found to generate comparable result, k 
cbmpare the relative !evel of gene expression in multiple tissue samples, a panel of cDnL 
tj constructed using RNA from tissues and/or cel, lines, and real-tirr. PGR is perfonnld 
u|mg gene specific primers ,o quantify the copy number in each cDNA sample Each 
cbNA sample is generally performed in duplicate and each ration rotated in duplicated 
P ates. Tl,e final Real . tilne PCR resuJt ls ^ ^ ^ ^ ^ ^ ^ ^ 

o|a gene of interest normalized against internal actio nunu«r in each cDNA sample Real 

T reaC,i ° nS * °" a GeneA, "P 5 ™ detector „ )ing S YBR Greejl 

dje or a, ABI PRISM 7700 Detector using the TaoMan probe (P.lcin Elmer/Applied 
Biosystems Division, Foster City, CA). 

J Results obtained from real-time PCR analysis of a number of lung tuui- 

sdec lfic sequences disclosed herein are sununarued in the table below. In addition, 
emended cDNA sequences for .any of these clones were obtained by searching public 
sequence database, Tne extended sequences, and the proteins .needed by thoje 
sequences, axe identified by SEQ ID NO: in Table 1 1 below. 



Table 11 



Lbrary 



SOU 



SQL1 



3QL1 



Clone 
Name 



L972P 



L979P 



L970P 



Clone 
No. 



47988 



48005 



49853 



S£Q ID 
NO; 



1789 



1790 



1269 



Rcal-TTmePCRResutts 



Overexpressed in 1/7 lung squamous 
tumor, 1/3 HN squamous tumor. Low or 
no expression in normal tissues. 



Dver-evpressed in 2/7 squamous lung 
tumors, 1/3 HN squamous rumors 1/2 
adeno lung tumors. Low or no 
expression in normal tissue 



Highly overexpressed in 1/7 lung 
squamous tumors and 1/3 HN 
^ujmous tumor. Low or no expression 



Exterced 

cDrlA 
Sequence 



1791 



Encoded 
Polypeptide 
Sequence 



1B0S 



171 



2I0I21.478G16 



Library 



SQL1 



Clone 
Name 



Clone 
No. 



L981P 49865 



SQL1 



L980P 49826 



SCL1 



SCL1 



BCI1 



3CL3 



6CL2 



L973P 20631 



L974P 2066 1 



L996P 50430 



SEQ ID | 
NO: 



Real-Time PGR Results 



fn normal tissues. 



1272 



er-expressed in 1/6 squamous lung 
and 1/3 HN squamous tumors. Low or 
) expression in normal tissues. 



3ver.expressed in 3/7 squamous lung 
1279 ? u ™rs, 1/3 HN s<juamous tumors, 1/2 
adeno lung tumors. Low or no 
expression in normal tissues. 



117 



►ver-expressed in atypical carcinoid 
^1ETs and adenocarcinoma. Expression 
fn several norma! tissues. 



Dver-expressed in prtmaiy small cell 
128 P^ uam °us and adenocarcinomas. 

Expression observed in several normal 
tissues. 



'ver-expressed in 2/2 Primary Small 
'ell. 6/6 Small Cef! CeB Lines, 1/1 
1442 Atypical Care METs-, 1/1 Adeno, 1/ 1 

Squamous. Very low or no expression in 
lormal tissues. 



L977P 26961 



L978P 24928 



er-expressed in 1/2 Primary Small 
288 E e "' 1/8 SrnatI Cell-Cell Line, and 1/1 
Carcinoid Mets. Very low or no 
gpi ession in normal b'ssu es_ 



1339 



S3L3/4 



L3/4 



SfL3/4 L988P 50645 



SCL3/4 



L984P 50507 



L580S 50536 



^/er-expressed in 2/2 primary small 
eW. 3/6 small celT-cel Hnes, 1/1 
arcinoid mets..adeno and squamous 
umor pools; Low or no expression in 
normal tissues. 1 



Eighty expressed in 1/2 primary small 
1446 P" tum o f s and 4/6 small ceil tumor cell 
lines. Low or no expression in normal 
(tissues. 



3ver-expressed in select email ceM and 
1449 N uarn ous tumors. Some expression 
bbserved normal brain, bronchiol, soft 
T&alate and trachea 



L1423P 50625 



1531 



ver-expressed in 1/2 Primary Small 
eH, 1/2 Primary Smal Cell, &S Small 
Cell-Cell Lines, 1/1 Ciardnoid Mets., 
Adeno & Squamous tumor pool. 
Expressed in some norniaJ tissues 
Jbrain, adrenal gland, salivary gland 
^achea. thymus) 



Extended 

c[)NA 
Seqj»nce 



Encoded 
Porypeptide 
Sequence 



17S3 



1807 



17S4 



1795 



1808 



1809 



1810 



1735 



173/ 



1811 



17!>!l 



ver-expressed in 1/2 primary small 
1533 p n ' 5/6 sman cell-cell fines. 1/1 
a remold mets. Also expressed in 
P_fm aj brain and pituitary gland 



175* 



18CC 



1812 



1813 



1814 



1815 



172 i 
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library 



SJCL3/4 



S:L3/4 L987P 



Clone 
Name 



L986P 



:L3/4 



MLN1 



MLN1 



MLN1 



L1424P 



L997P 



L999P 



MLN1 



UAP1 



UP1 



LV1 



LVP1 



U400P 



Clone 
No. 



SEQID 

NO: 



50483 



50560 



50639 



26749 



26752 



26529 



1490 



1527 



Real-Time PCR P.esutts 



1K , 7 Over^xpression in 1/2 Primary Small 
1547 Cell and 1/1 Carcinoid Mets, Low or no 
expression in normal tissues. 



730 



Over-expressed in 2/2 Primary Small 
733 Cell, 6/6 Small Cell Cell Ones, 1/1 
Atypical Care METs. Expression in 
several normal tissngg 



L998P 



L1425P 



L1426P 



L1427P 



L1428P 



27699 



59303 



59314 



59298 



59316 



405 



Over-expressed in 2/6 Smalt Cell CelF 
Lrnes and 2/2 Primary Small Cell. 
Moderate to low expression in several 
. normal tissues 



468 



949 



Over-expressed in 1/2 primary small 
cell, 5/6 small cell-cell fines, 1/1 
carcinoid mets., adeno and squamous 
tumor pool. Expressed in normal brain 
. pituitary gland and spinalcord. 
Over-expression in 1/2 Primary Small * 
Cell, 6/6 Small Cell-Cell Lines. 1/1 
Carcinoid Mets. Expression in normal 
pituitary and adrenal g lanrig 



Over-expression in 1/1 atypical 
carcinoid METs. No expression in 
normal tissues 



Over-expression in 1/1 Atypical 
Carcinoid METs. Low expression in 
. normal tissues. 



5ver-expressed in 4/7 squarTioul 
tumors, 1/2 adenocarcinoma tumors 
and in a pool of six sma0 cell lung 
carcinomas. Moderate to high 
expression observed in normal brain 
kidney and skeletal musdp 



Highly overexpressetf in orreluTtg ™ 
1 156 S( ? uam °us tumor and one HN 
[squamous tumor. Very low or no 
jpression observ ed in normal tks.m B 
Highly over-expressed in 3/1 2 
921 adenocarcinoma tumors. Very low or no 
expression in normal tissues. 



Over-expressed in 4/12 
1 < * n aden o«ranoma tumors and lower level 
1 180 expression in several other 

adenocarcinoma tumors. Very low or no 
Jexpression in normal tissues 
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E XAMPLE 

IDENTIFICATION OF CD4 IMMUNOGENIC T CELL EI'] TOPES 

f 

DERIVED FROM LUNG TUMOR ANTIGENS ! 

i 

CD4 T cell lines specific for the antigen L548S (SEC 1 ID NO: 789) weie 

generated as follows. | 

i 

i *. 

A series of overlapping 20-mer peptides were synthesbid that spanned the 
ertire L548S sequence (SEQ ID NO: 1834-1856, respectively). For priming, peptides were 
ccmbined into pools of 4-5 peptides and cultured at 2 raicrograms/m] with dendritic cells 
ard purified CD4+ T cells in 96 well U-bottomed plates. One hundred cultures were 
g<nerated for each peptide pool. Cultures were restimulated weekly >vith fresh dendritic 
cells loaded with peptide pools. Following a total of 3 stimulation cycles, cells were restld 
for an additional week and tested for specificity to antigen presenting cells (APC) pulsed 
wth peptide pools using interferon-gamma ELISA and proliferatior, assays. For theie 
assays, adherent monocytes loaded with either the relevant peptide pool, recombinajit 
48S or an irrelevant peptide were used as antigen presenting cells (*FC) r As shown in 
Tsble 12, below, a number of CD4 T cell lines demonstrated reactivity with the primirjg 
peptides as well as recombinant L548S protein. These lines were former expanded to be 
teitcd for recognition of individual peptides from the pools, as well for recognition if 
recombinant L548S. j 

The dominant reactivity of these lines appeared to be wiih peptide 21 (SEQ 
DD|NO: 1854), which corTesponas to amino acids 16 Ul 80 of L548S. ! 
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Table 12 




Stimulation 


Proliferation fCPM) 


c 
O 


p 


eptides 


Positive 
cell lines 


No antiPCTi 


X C LI U ti Co 




Per 


pi 


1-5 


Bl 


700 


14891 


8791 








B2 


1135 


48724 


539-14 








02 


1227 


7609 


7193 




p6 


rlO 












pi 


1-15 


E2 


8315 


33723 


13391 








E4 


22097 


100040 


44171 




nl 


5-19 












P2 


D-23 


E3 


3937 


45367 


15524 








F4 


2648 


130947 


12927 






EXAMPLE 7 





Stimulation Index 



21 



42 



II 



49 



L548S 



13 



_4? 
E3 



DETECTION OF ANTIBODIES AGAINST LUNG TUMOR ANTIGENS 
IN PATIENT SERA 



Antibodies specific for the lung tumor antigens L548S .'SEQ ID NO: 789), 
and L552S (SEQ ID NO: 809) were shown to be present in efHision fluid or sera of hui 
caicer patients but not in normal donors. More specifically, the presence of antibodiet 
against L548S, L551S (SEQ ID NO: 827) and L552S in effusion fluid obtained from lun^ 
cancer patients and in sera from normal donors was examined by ELISA using recombinant 
15 pre reins and HRP-conjugated anti-human Ig. Briefly, each protein (100 ng) was coated in L 
96 well plate at pH 9.5. In parallel, BSA (bovine serum albumin) was also coated as a 
control protein. The signals ([S], absorbance measured at 405 nm) agahst BSA ([N]) werj: 
determined. The results of these studies are shown in Table 13, wherein - represent*, 
[S]/[N] < 2; +/. represents [S]/[N] >2; ++ represents [S]/[N] >3; cud +++ represent! 
20 [Sy[N] >5, j 
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able 13 

Detection of Antibodies against Lung Tumor Antige 



ns 



Using Western blot analyses, antibodies against L552S were found tb 
prjent in 1 out of 4 samples of effusion fluid from lung cancer patie.ts, with no L552^ 
antibodies being detected in the three samples of normal sera tested. I 





L548S 


L551S 


L5523 


Effusion fluid 








#1 


+/- 






#2 


_ 






#3 






4-H- 


#4 








#5 






- — 


#7 









n 


_ 




+A 


#10 








#11 


_ 






#12 


= 






#13 _j 


m 






#14 


+/- 




TV- 


#15 








#17 


- 




++ 


#18 








#19 






-H- 


#20 








Normal sera 








#21 








#22 








#23 








#24 








#25 
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EXAMPLE 8 ( 
FUSION PROTEINS OF LUNG TUMOR ANTIGENS 



Fusion proteins of full-length Ral 2 with either L801P ORF4 (SEQ ID NO- 
5 1^70) or L801P ORF5 (SEQ ID NO: 1671) were prepared and expressed as sje 
re »mbinant proteins in £ coli as follows. I 

The cDNA for ORF4 of L801P was obtained' by PCR nith a cDNA for tie 
fujl length L801P and the primers of SEQ ID NO: 1 857 and 1 858. The ,DNA for ORF5 If 
LjoiP was obtained by PCR with a cDNA for the full length L801P and the primers If 
Sfo ID NO: 1859 and 1860. The PCR products with expected size were recovered froL 

I 

into tfie 
E. coti. 



agarose gel, digested with restriction enzymes EcoRI and Xhol, ar:d cloned into 

spending sites in the expression vector pCRXl for subsequent exoression in £. c_.. 
Fdr the fusion of Ral2 with ORF4, the best expression was obtained in 
[S174(DE3) P LysS in 2xYS media, with recombinant protein being induced using IPTG 
15 atj37 "C for approximately 3 hours. For the fusion of Ral2 with ORF5, the best expressidn 
wjs obtained in HMSI74(DE3) P LysS in 2xYS media, again with recombinant protel 
being induced using IPTG at 37 'C for approximately 3 hours. The phsmids used for I 
fimon Protein production were confirmed by DNA sequencing. The determined cDNA 
sejuences for the ORF4 and ORF5 fusions are provided in SEQ ID NO: ,861 and 1 8 6 | 
20 restively, with the corresponding amino acid sequences being provided in SEQ ID N<£ 
1 8 53 and 1 864, respectively. 
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EXAMPLE 9 

CLONING OF CDNA ENCODING FULL-LENGTH LS'H4P 



by 



The example illustrates the isolation of cDNA sequences encoding L984P 
PCR amplication from four separate cDNA sources. Briefly, an ealier isolated cDNA 
sequence of clone L984P was identified as havin 3 homolgy to a DNA sequence thi 
endodes human achaete-scute homolog 1 (ASH1). Gene specific primer, were made using 
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WIS). Ita, a*. _ piime „ „ pcR LK , [p ^ 

UMS79). The determined cDNA seauence? for th,„ , 1 
N01865-U68. respecfve.y. coding regjon of ^ cDNA ^ g ^ 

X r th r e ?' bi,s po,ymorphism in *■ ^ een ° mic dna - ™» 

of kSHl and that denved from the hvma chrornosome 4 . ^ cDNA 
whireas the pHma e * , „ . y i* 



sii 

15 lun 
clo 
the 

poJ; 

20 



'i — -n >™ MR «*. „ eopi „ „ „. „ ipta CA(i whj|= cDN/ j 

*»»< fto„ fe .mall ,„ 8 caKi „ oma „„ fa Nc , H|2S comains 
. mapbn, ,„ „„,„;„ seqiltB „ s „ ra „ ^ SEQ „, N0 „ 6? , j72) 



EXAMPLEJO 

CLONINO OF CDNA ENCODING FULL-LENGTH L9KP 



if rr* e 135 <seq b no:i467 - - "«> - * 
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clW library w ere screened and 2 independent clones containing cDNA insert of 1 35 lb 
wjre isolated. The full-length cDNA sequence is provided in SEQ ID N0.1873 and tie 
encoded amino acid sequence is provided in SEQ ED NO:l 874. Surprisingly, an alignment 
of the isolated full-length cDNA sequence of L985P (SEQ ID NO 1873) with the Genejq 
5 diabase sequence for CSCMM-2 showed that L985P differs < I0m th, : GeneSeq database 
sequence by one nucleotide. Tins nucleotide diffe.cnce resu.ts i„ . change of one amino 
ac d residue at position 1 19 (G to E) of SEQ ID NO: 1874. ! 

The predicted protein structure and sequence of L985P indicates that i, is ! a 
mjmber of the tetraspanin family (TM4SF) a., evidence by its hon.o.c,* ,o other TM4SjF 
10 faju.y members. The TM4SF fami.y consists of ^proximate* 20 .iifferent members 
Tctraspanins « cel. surface expressed proteins with four transrnmbrane spanning 
do.auis. The two extrace.lular domains of the tetra^nins are object, post-nans.ationa, 
mddtfications, including glycosyation and acylation. Tetraspamn fanrly members exhibit 
20-30% overall homology, which is confined mostly to the transn.mbra.e domain! 
15 Similar to other TM4SF family members, L98SP is predicted :„ consist of fo £ 
transmembrane regions, two extracellular domains, and three intracell a.ar domains whicl 
mclude the N- and Cerrninal regions of the protein. Several D f the tetraspaniris 
demonstrate a broad tissue distribution, including CD9, CD63, CD81 and CD82 wherei 
otjers are highly restricted to particular cell types, such as CD37 on 13 cells or CD53 on 
20 Ivrhphord and myeloid cells. As also mentioned in Example 1C, L985F is over-exprej 
* kmall cell lung carcinoma as determined by quantitative real-tim,: PGR. Low | ev J| 
expression is seen in some normal tissues including lung, pituitary gla,d, stomach, color! 
«* trachea, while expression in other normal tissues checked was neg.igible i 



25 



un|etectable (jee, Example 1C). 

j Tctraspanins are associated with cancer and may pky . direct role ii 

coritrollmg tumor progression. Although CD9 expression will positively influence B cell 
mk**. CD9 overexpression suppresses motility ;md metastasis in ccinoma cell, J 
the-e ,s an .nversc correlation wtth metastasis in melanoma. However, CD9 is also 
expressed on 90% of non-T eel, acute l >T n P hob.ns,ic leukemia dls an d 50% 0 f chrcni | 
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lymphocytic leukemias. A recent study using RT-PCR analysis of tetraspanin expression L 
Biirkitt lymphoma celJ lines found that 90% of the lines express CD53, CD81, CDei, 
CD82 and SAS at high levels. CD151/PETA3 is an effector of metastasis and cill 
mgration and Mabs that block this activity have been developed. Similarl, 
5 overexpressioin of the tetraspanin CO-029/D6.1 will increase the m.iastatic potential of 
ee l lines. The tetraspanins control a diverse set of biological ructions that can be 
related by Mabs. The functions of the tetraspanins, in general, cm be grouped in|o 
ac ions that affect cell activation and proliferation, as well as adhesion and motility. Theic 
functions tend to be carried out by their association with integrins. The functional activijy 
10 of tetraspanins can be modulated with Mabs in such a way as to control cell proliferation. 
FcJ- example, CDSl^APA-l is associated with B cell activation and increased 
proliferation, an activity that can be blocked with Mabs. Mabs wit, antiproliferative 
aciivity have been generated to the tetraspanin family member CO-029/D6.1. Thus, By 
comparison, features that make Her2 and CD20 effective therapeutic Mab targets (i| 
15 control of proliferation) may make tetraspanins good targets for this lype of therapeutic 
indention. As mentioned above, L985P is specifically over-expressed in smaJl cell lurjg 
catjeinoma. Thus, L985P represents an attractive target for therapeutic antibody 
intervention in small cell lung carcinoma. To facilitate the generator , purification, aitf 
evaluation of Mab against L985P, Mabs against the entire deduced amino acid sequence if 
20 the L985P protein, peptides derived from L985P or chemically produced (synthetic) L985P 
peptides will be used. Also, one can use Mabs raised against chimenc forms of L985P 
prdtein molecule fused to Ral2 protein either the long form (Ral2- wlvch is the first n[ 
amino acids of Ral2) and/or the short form (Ral2S) or fused to a polyhistidine peptide or 
any combination of these molecules. Provided are the predicted cDNA and amino aciji 
25 sequences for the his-tagged L985P-Ral2 fusion molecules: Ral2-L98.'iP_cDNA (SEQ l6 
"::1875), Ral2-L985P_Protein (SEQ ID NO:1876), Ral2S-L985P cDNA (SEQ IB 
:1877) and Ral2S-L985P_Protein (SEQ ID NO:1878); and the L985J' derived peptidei 
^tagged RaI2S-L985PEx_cDNA (SEQ ID NO:1879), his-tagged Ral2S- 



NC 
NC 
his 
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LJ85PEx_Protein (SEQ ID NO:1880), L98$Pj:xr ra ceUular_Loo P -2_cDNA (SEQ © 
NO:1881)andL9«5P^Ex&ace!lu|«-_Loop-2 Peptide (SEQ ID N0 1882) ' 

i 

EXAMPLE 1 1 I 
EXPRESSIONS. COI/OF A H3S-TAGGED RA12-L985P FUSION PROTEIN | 
This example sets forth a specific embodiment of a fusion between Rai2 
arjl L985P and its expression in £ coli. A his-tagged fusion protein of the ]ong-form of 
U\2 and all but the first three amino acid residues of L985P was expressed as a single 
recombinant protein in K coli. The long-form of Ral2 was modifiul from the original 
10 science of amino acid residues 192-323 of MTA32A in that a punative thrombin cleavage 
ste was replaced with a Hindm restriction site. The L985P was fused downstream of tile 
*12 sequence in a pCRXl vector. The Ral2 sequence was cloned downstream of Je 
R|S. As a result, a his-tagged fusion protein is produced when the recombinant vector is 
pressed in £ coli. The sequence for the fusion of the long-form of R*12 and L985P wis 
15 cohfirmed by DNA sequencing. The determined cDNA sequence is p.ovided in SEQ if) 
N<1>:1875 as this sequence is the same as that predicted in Example 10. f 
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■ EXAMPLE p 
CLONING OF CDNA ENCODING FULL-LENGTH LI 428P 



As previously disclosed in Example 5, real-time PCR , V3S performed on 
sujset of the lung tumor sequences disclosed herein in order to fulher evaluate their 
exjression profiles in various tumor and normal tissues. The resxdts of which wer^ 
25 prcvided in Table 11. One of the sequences analyzed was from clone #59316 (SEQ ID 
Nd:l 1 80, LI428P) and was shown to be expressed in a subset of lung a-bnocarcinomas. ' 

Further studies have isolated the full-length cDNA for the cloned sequenc 
W9316 (SEQ ID NO:1180, L1428P) In order to determine the transcript size of th 
gerie, a multiple tissue Northern blot was probed with the radioactiv, :ly labeled originl 
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cl >ned sequence (SEQ ID NO: 11 80). The Northern blot included about 20 ug of total RNA 
from lung adenocarcinoma and normal tissues samples. Visual analysis of the exposed fill 
repealed a single transcript of approximately 6.5 - 7.0 kb. The full-len.jth sequence of tie 
clime was obtained by screening a lung adenocarcinoma primary tumor cDNA library with 
a radioactively labeled probe of the original cloned sequence (S1EQ ID NO: 11 80). 
Approximately 500,000 clones from the cDNA library were screened and 5 independent 
cllnes containing a cDNA insert of 6.8 kb were isolated. This insert ;;ize is similar to trje 



sije estimated by Northcm-blot analysis. The full-length sequence is provided in SEQ ID 
NO.-1883. Although no distinct ORF could be identified, seven potential ORFs can be 

10 pnsdicted and the amino-acid sequences of these potential ORFs, desisted L1428PO Jl 
to ORF7, are provided in SEQ ID NO:1884-1890, respectively. The expression of full- 
length L1428P was re-analyzed by real-rime PCR as set forth in Example 5 on extended 
cCNA panels for both lung adenocarcinomas and squamous cell carcinomas. The lung 
adenocarcinoma extended panel real-time results again confirm the expression of L1428P 

15 in adenocarcinoma with about 40-50% of the adenocarcinoma samples showing varyinL 
loels of expression. The real-time results from the squamous cell cucinoma extendi 
pajel shows that L1428P is also expressed in lung squamous cell carciroma. However, the 
expression was in fewer lung squamous cell carcinoma samples and at a iower level. ! 
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EXAMPLE n 

REAL-TIME PCR ANALYSIS OF CDNA SEQUENCES WHICH ARE OVER- 
EXPRESSED IN LUNG TUMORS AS SHOWN BY MICROARRAY 



The following clones listed in Table 14 were shown prf.viously 
in lung tumors by microarry analysis (see. Example 2C and Exjmple 6, Table loj 
results of this microarray analysis are summarized below in Table 14. 



• to be ovel 
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Table i 4 


s 


iQIDNO:. 


CLONE ID 

M 
ft. 


Ratio 


Mean ot^nai 1 




1383 


50096 
(conti^ \56) 


16.04 


l.o > 




1560 


54454 
_IcontiE 234) 


2.86 


0.2 




1561 


(contip 235) 


3.31 


0.248 




1 /u/ 


59376 | 


3.23 


U. /J4 




1733 


61090 


2.68 


U..5o4 




1735 


61093 


5.7 


0.687 




1758 


61137 


8.63 


1.463 




1761 


61144 


7,02 


0.783 


1 


1766 


61159 


4.57 


0.831 




1771 


61173 


5.57 


1.075 




1775 
1786 


61185 
61225 


5.29 


0.962 








3.41 • 


0.379 



Mean Signal 2 



0.118 



0.07 



0.075 



0.227 



0.136 



0.121 



0.17 



0.112 



0.182 



0.193 



0.182 



0.111 



ri- R analysis are summarized in Table 15. 
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Table 15 


:i6 


s 


sq. ID. No 


Real-Time PCR Results 






1383 


On the SCLC panel, this gene is bvercxpressed in 2/2 pninary small cell 
carcinoma and 6/6 SCLC cell lines. Some expression is c.lso seen in norms 
brain, pituitary gland, spinal cord, and thvmus. 


t 

! 

f 




1560 


On the SCLC panel, this gene is overcxpressed in 2/2 primary small ceil I 
carcinomas and 3/6 SCLC cell lines. Expression is also s;en in normal brain 
and pituitary gland. ! 




1561 


On the SCLC panel, this gene is overexpressed in 2/2 primary small cell 
carcinomas, 6/6 SCLC cell lines, 1/1 atypical carcinoid metastases, 
adenocarcinoma, and squamous cell carcinoma pools. Expression is also j 
seen in normal bone marrow, lymph node, thymus, and at lower levels in 1 
other normal tissues. j 




1707 


On the SCLC panel, this gene is overexpressed in 1/6 SCLC cell lines and ! 
0/2 primary small cell carcinomas. It is also expressed in normal stomach I 
and at lower levels in normal brain, salivary gland, and tn chea \ 




1733 


Un the i>CLC panel, this gene is overcxpressed in 2/2 primary small cell 1 
carcinomas, 6/6 SCLC cell lines, \i\ atypical carcinoid metastases, j 
adenocarcinoma, and squamous cell carcinoma pools, some expression is | 
also seen in normal bone marrow^ lymph node, thyms, ar ; d at lower levels in 
other normal tissues. f 




1735 


On the SCLC panel, this gene is overcxpressed in 2/2 primary small cell ! 
carcinomas, 5/6 SCLC cell lines, 0/1 atypical carcinoid metastases, and j 
adenocarcinoma pool. Lower level expression is also seen in normal bone \ 
marrow and skeletal muscle. ! 




1758 


On the SCLC panel, this gene is overexpressed in 2/2 primary small cell j 
carcinomas, 6/6 SCLC cell lines, 0/1 atypical carcinoid metastases, j 
adenocarcinoma, and squamous cell carcinoma pools. Some expression is j 
also seen in normal bone marrow, thyroid ftland. and trachea 




1761 


On the SCLC panel, this gene is overexpressed in 2/2 prinary small cell j 
carcinomas, 6/6 SCLC cell lines, 0/1 atypical carcinoid metastases, 
adenocarcinoma, and squamous cell carcinoma pools. Expression is also j 
seen in normal bone marrow. ! 
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Si 


sq. ID. No 


Real-Time PCR Results 






1 7A< 

1 /oo 

i 


Un the 5CLC panel, this gene is overexpressed in 2/2 primary small cell 
carcinomas, 6/6 SCLC cell lines, and 0/1 atypical carcinoid metastases. 
Expression is also seen in norma] pituitary gland, adrenal j;land, bone 
marrow, thymus, salivary gland, and at lower levels in a vfiriety'of other 
normal tissues. 




i 1771 

1 

1 


On the SCLC panel, this gene is overexpressed in 2/2 prima: y small cell j 
carcinomas, o/6 oLLC cell lines, 0/1 atypical carcinoid metastases, and squamous 
cell carcinoma pools. Some expression is also seen in normi! pituitary gland : 




j 1775 

i 

t 


On the SCLC panel, this gene is overexpressed in 2/2 primary small cell ! 
carcinomas, adenocarcinoma, and squamous cell carcinoma pools No • 
expression is observed in the SCLC cell lines and the atypical carcinoid \ 
metastases. Some normal tissue expression is seen in liven, stomach, thyroid 
gland, lymph node, and thymus. ' E 




1776 


On the SCLC panel, this gene is overexpressed in 2/2 primary small cell = 
carcinomas, 6/6 SCLC cell lines, adenocarcinoma, and squamous cell 
carcinoma pools. Some expression is also seen in normal bone marrow 1 
pituitary gland, stomach, trachea, and thymus. ' 1 


dal 
of 
are 
sec 
ma 
sec 


These sequences were then compared to known sequences in the available 
abases (Genbank, GeneSeq, huEST, etc.). Nine of these sequences stowed some degree 
similarity to known sequences in the available databases. The result;, of these nine hijs 
summarized in Table 16 along with providing sequence listing identifiers for the DNA 
uences and the respective encoded amino acid sequences (where available) of these 
ches. SEQ ID NO:1561 and 1786 showed no significant similia-ity to any known 
uences. ! 

i 

E 

i 

i 
I 




Iff 



Table 16 



! 

210I2I.478C16 



< 

1 


icq. 
ID. 
fO: 


GenBank Database Hit 


GeneSeq. Hit 


1 


383 


Pr22 Protein/Stathmin/ 
Oncoprotein 18 


Al£"?7£ AHfiffm Afil/CTa 


1 


>60 


CDNA DKFZp5 640 1 63 




1 


561 


Novel 


Human secreted protein 5 ' 
EST. (C30107) 


J 


ful 


S0X2I (AF 107044) 


Human secreted protein gene 
7cloone HE8CV18. 
(X27317) 


1 


133 


KIAA0166 gene 
(D79988) 


Human gene signature 
HUMGS0S725. CT26483) 


1 


?3S 


Ubiquitin-conjugating 
enzyme E2 (AF160215) 


DNA encoding human 
ubiquitin-like conjugating 
protein (UBCL):). (X81676) 


1' 


'58 


Pituitary tumor 
transforming gene 
protein 1 (AF095287) 


Z97293, X89295, V36964, 
V63198, Z97292, C00858, 
V88346, Z80287 


I 


'61 


Novel 


Kidney injury associated 
molecule HW051 cDNA 
clone. (V80605) 


1 


AC 
OO 


Cyclin-dependent kinase 
inhibitor pi 8 (CDKN2C) 
(AF041248) 


Cyclin-dependent kinase 
(CDK6) inhibiting protein. 
(T10925;T31456) 




71 


CDK4-inhibitor(pl6- 
3NK4)fL27211) 


Multiple Matchis 


\: 


75 


Monokine induced by 
gamma interferon (MIG) 
QWi 002416) 


Monokine induced by 
gammer-interferon. (XI 4998; 
Z26088) 


17 


76 


Novel 





cDNA 
Seq. of 
Hit 



1891 



1892 



1893 



1894 



[395 



1396 



1397 



«>00 



Amino 
Acid Seq! 
Of Hit (If 

Known) j 



1901 



1902 \ 



1907 



1908 



1903 



1904 



1905 



1906 \ 



1909 ; 



j 
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Further studies have isolated thejfull-length cDNA sequence for the cloned 
sequence of clone #61093 (SEQ ID NO:1735, I.1437P). ! fl order to determine tlL 
traiscript size of the gene, a multiple tissue Northern blot was probed wi'Ji the radioactiverj 
labeled original cloned sequence (SEQ ID NO:1735). The northern bio- included about 20 
ug of total RNA from small cell lung carcinoma and normal tissue* samples. Visual 

j 

analysis of the exposed film revealed a single transcript of approximately 1.2 kb. The full- 
lergth sequence was obtained by screening a small cell lung carcinoma rumor cDNA 
Iib-ary with the radioactively labeled probe of the original cloned sequence (SEQ ID 
NO:1735). Approximately 120,000 clones from the cDNA library vwre screened and 2 
incependent clones containing a cDNA insert of 931 bases were isolate. The inserts ane 
similar in size to that estimated by Northern Blot analysis. The full-length cDNA sequence 
is provided in SEQ ID NO: 1910. It was discovered that there was one nucleotide 
difference between the full-length cDNA and a previously published s^uence. However, 
is nucleotide change does not result in a change in the deduced ariino acid sequencl. 
it deduced amino acid sequence encoded by the full-length cDNA is lis same as ahead;,- 
provided in SEQ ID NO: 1904, and confirms earlier predictions that this cDNA encodes k 
known protein, ubiquitin-conjugated enzyme E2 (AIT60215, SEQ ID NO: 1904). SEQ ID 
N6.-1910 (L1437P) was shown to be over-expressed in lung small cell lung carcinoma by 
microarray, real-time PCR and Northern Blot analysis. i 

I 

EXAMPLE 14 j 
EXPRESSION IN E. COLI OF A L548S HIS TAG FUSION PROTEIN 



PCR was performed on the L548S coding region with the following primers: 
Forward primer PDM-433 5' gctaaaggtgaccccaagaaaccaaag 3' (SEQ lb 
N0:1911)Tm6O°C. j 



thi 
Th 



ID 



Reverse primer PDM-438 5' ctattaaclcgagggagacagataa2.cagtttcttta 3' (SEQ 
^0:1912) TM61°C. 

The PCR conditions were as follows: 
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lOfil 1 OX Pfu buffer 
l.Oul lOrnM dNTPs 
2.0ul lOuJVl each primer 
83ul sterile water 

1 -5^il Pfu DNA polymerase (Stratagene, La Jolla, CA) j 
50iigDNA .' j 

96°C for 2 minutes, 96°C for 20 seconds, 6PC for 15 seconds, 72°C forjl 
mjmrte 30 seconds with 40 cycles and then 72°C for 4 minutes. j 

The PCR product was digested with Xhol restriction ersyme, gel purified 
anji then cloned into pPDM His, a modified P ET28 vector with a His tag in frame, which 
hak been digested with Eco72I and Xhol restriction enzymes. The correct construct wis 
ceiWd by DNA sequence analysis and then transformed into BL21 CodonPlus 
(Srratagene, La Jolla, CA) and BL2I P Lys S (Novagen, Madison, WI) ells for expression! 

The amino acid sequence of expressed recombinant L548S is shown in SEp 
ID NO:1913 t and the DNA coding region sequence is shown in SEQ ID >JO:19I4. 



EXAMPLF n 

EXPRESSION IN E. COI/OF A L551S HIS TAG FUSION PROTEIN 

PCR was performed on the L551S coding region with the following primeri: 
Forward primer PDM-498 5' gtgacgatggaggagctgcgggagatgg 3' (SEQ lb 
N<l>:1915)Tm67 0 C 

Reverse primer PDM-499 5' cgcctaactcgagtcactaacagctiggag 3' (SEQ ID 
Nd:1916)TM66°C. 

The PCR conditions were as follows: 

lOul 1 OX Pfu buffer 

l.Oul lOmM dNTPs 

2.0ul lOuM each primer 
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83pJ sterile water 

l.Sfd Pfu DNA polymerase (Slratagene, La Jolla, CA) 
50r]g DNA j 
96°C for 2 minutes, 96°C for 20 seconds, 66 C C for 1 5 :;ctconds, 72°C for 2 
mi lutes 20 seconds with 40 cycles and then 72°C for 4 minutes. 

The PCR product was digested with Xhol restriction enzyme, gel purified 
anA then cloned into pPDM His, a modified pET28 vector with a His tag in frame, which 
ha<L been digested with Eco72I and Xhol restriction enzymes. The ccirect construct was 
confirmed by DNA sequence analysis and then transformed into BLR J)E3) pLys S and 
BUR (DE3) CodonPlus RP cells for expression. 

The amino acid sequence of expressed recombinant L551o is shown in SEQ 
ID|NO:1917, and the DNA coding region sequence is shown in SEQ ID N0:1918. j 



EXAMPLE 16 } 
! EXPRESSION IN £ COLI OF A L552S HIS TAG i-USION PROTEIN \ 

PCR was performed on the L552S coding region with the following primerJ: 
Forward primer PDM-479 5' cggtgccacgcccatggaccttc 3' (SEQ ID 
Nd:I9I9)Tm64°C ; 

Reverse primer PDM-480 5' ctgagaattcattaaacttgtggrtgctcrtcacc V (SEQ ID 
Nd:I920)TM62°C. 

The PCR conditions were as follows: 
lOui 10X Pfu buffer 
l.Ofil lOmMdNTPs 
2.0uJ lOpM each primer 
83ul sterile water 

L5ul Pfu DNA polymerase (Stratagene, La Jolla, CA) 
50ng DNA I 
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96°C for 2 minutes, 96°C for 20:.seconds, 63°C for 15 seconds, 72 C C for 
minute with 40 cycles and then 72°C for 4 minutes. 

The PCR product was digested with EcoRI restriction enzyme, gel purified 
and then cloned into pPDM His, a modified pET28 vector with a His Ug in frame, whijh 
hail been digested with Eco72I and EcoRI restriction enzymes. The co rect construct was 
confirmed by DNA sequence analysis and then transformed into BL21 CodonPlus 
(Stratagene, La Jolla, CA) cells for expression. 

The amino acid sequence of expressed recombinant L55:>5 is shown in SEQ 
ID NO: 1921, and the DNA coding region sequence is shown in SEQ ID NO: 1922. ! 



f 

EXAMPLE 17 ! 
CjLONING OF CDNA ENCODING FULL-LENGTH CLONES #1 90«> AND CLONES j 

#18965 OR #19002 [ 



Partial sequences of two lung antigens, clones #19069 (S HQ ID NO:90) anil 
#18965 or #19002 (both SEQ ID NO: 15), were previously provided. These parti Jl 
sequences were used as a query to predict the full-length cDNA sequenc es for the isolate! 
cloied sequenced by searching the publicly available databases. The predicted full-length 
cDMA sequence for the isolated cloned sequence of SEQ ID NO:90 is jaovided in SEQ ID 
:1923. The predicted full-length cDNA sequence for the isolated cloned sequence Jf 
SEt! ID NO:15 is provided in SEQ ID NO:1924. The deduced amino acid sequences of the 
antigens are provided in SEQ ID NO: 1925 and 1926, respectively These sequence.! 
weje then compared to known sequences in the GeneSeq database. Both sequences showed 
some degree of similarity to known sequences in the GeneSeq database. SEQ ED NO: 1923 
shops similarity to a lipophasphatic acid acyltransferase (GeneSeq Z2i 000 and Z650381 
SEQ ID NO: 1 924 shows similarity to a zinc/iron regulated transporter-like protein 



and 



(Geneseq Z38333 and A14995). 
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From the foregoing it will be appreciated : that, although specific 
bodimcnts of the invention have been described herein for P urpo;es of illustration, 
various modifications may be made without deviating Som the spirt and scope of tile 
indention. Accordingly, the invention is not limited except as by the apj>;nded claims. ( 
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